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S igg 9^Hf BAWOII ^1*1 0)2feK)| S*£iohb S^OIIS SS(j» 9Af g« Ah 01 Oil 3^ 0|g°j ExPh g*«S*b 3# SjXIISKH. 

^§ my °j hai snoii mxwt ajasfc sxieo. e i*S8 hi 1 d\b(2)m hi 2 2IEK3) moioii ™§(23)s uhxisi-oi oi^ouib ™§ 

Sxl(1)0|Ch 0| 2"§ &£|(1)b HI 1 3IEK2)0|| 9AF£ £Sat(18)jlK £S^(18)0|| 3#£|:Q, SE& Oil XI ¥M(34)0| 3hX|S|(35) 

£b HI 1 :M»(2)0|| S^oFb ¥^£2] 3^ tt»SOKl9)j» t HI 1 }|£K2)°j £|*oS¥H ™§(23)M s^oHAH 5M6fe Sx|(25)« 
^bCf. *}A[£ ££91(18) 3^2j 0HXI¥(34p|- 2i^H^, SIAhg £2^(18)01 flXPt 01 2 UH SHE. 9AKM ^lOlofc » «hAh 

s«o| cm^oii 9sH= g*«ow aba. 

OiS£ 

£2 ' 1 . -' ' ' *'' ■"; 

SAIIAI - • - - - ■ ■ ■ • 

£921 aea 

£ is « uraoii mx\£\ m **Mo\\m uamfc 

£ 2b £ 121 l-IS« CP- El AH ™3 SXI2I 99 =?^M UEHHb ^?9 99£, 
£ 38 £ 12| 9«§ §x|2J ^fi¥2| IS UEHJIfc iSE, 

£ 4b £ 3HI- 1*8 ¥^0]| &b Cf§ ^£ fi^M UEfUb 

£ 5b S ^SOll e»S &X|2J *JA|0||2J ^fi¥2| 92 UEHHb 9££, 

£ 68 g£H°J ^3 S«£| iJBI|2] 92 ^51 UElLUb 99£, 

£ 78 ^EH°j ^3 Sx|2| gJB||2] 99 ?5I UEj-LHb 99£, 

£ 88 B ttaoi Q»01 £lb S»S| ?2¥§ UEUflte S9£, ' 

£ 9b £ 80IIAH2I IH-Hlfl 99£, 

£ 108 s as chi mm ^§ &xi2j £ a§ ^aioiis UE^uib ai-ais, 

£ 1 18 £ 10011 UEfLHb Sx|2| ?fi^°j 99 UEJ-LHb 99£, 
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£ 12b £ 10011 UEfLHfe 2»9 9£|oj ^fi¥3 £9 UEOHfc 

£ 13s £ iooii uauifc 9x121 aa ^s¥3 bs ^§ uauifc 99£, 

£ 14b £ 10011 UEfLHb ^3 9«SI S9 UEHJfc £!9£, 

£ 15b £ 11011 UEHHb 2IS 9X13 SIS gtfflSI H AIAI0IIB UEHJb £§£, 

£ 16B £ 10011 UEHJfc ^3 9x1011 0|§gb &[Ah£J £Ha|-£| sg« M*gotJ\ ?IB 

£ 178 B ttBOII OB ^§ 9»2| EE UB AIA|0||> UEHJfc AhA|S, 

£ 18S £ 17011 UEHJfc ^3 9X13 ^2¥2J S3 UEHJfc ^9£, 

^ i9t b wb oil ma sxisi £ cie aiaioiib UEHJfc afai£, 

£ 20^ B Oil WE e»S &x|2| £ CIB £A|0||£| ^fi¥°l 99 UEHJfc 99£, 

£ 21S £ 2O01I UEHJb ^§ 9»2| Q§ ^fi¥°l 99 UEHJb B9£, 

£ 22b £ 2O01I UEHJfc sh§ 9»S| XII £ gtfflSI gJ ^AIOIIS UEHJb g§£, 

£ 23^ B atgOJI 0>e e»§ 9MSI EE P§ £JA|0||£| ^fi¥2| S9 UEHJfc S9£, 

£ 24b £ 23°1 II -II fl 99£, 

£ 25b EE 245] ^» 3I2SPI «B SIS gJSSI HB||B UEHJb £9£, 

' £ 26g £ 25011 3l^3b £§£, 
£ 27^ £ 26011 3{|^E|b £§£, 

£ 28^ B at SOU DJB a«S -9X121 £ aa ^A|OH°J ^fi¥°J H9 =?&m UEHJb S9£, 

£ 29b £ 2821 i¥l ^(JoK* UEHJb SAIOII £ 2801IAHb UEHJXI Stfc UB S^S UEHJb S9£, 

£ 30^ £ 29011 UEHJfc 3 1 £ Oil &S£lb gSoPI «B S9£, . 

£ 318 £ 29 Oil Lj-Ej-LHb 3I#2| Dl^s 2SSPI ¥1B S9E, 

£ 32b B it S Oil WB 9x|°l £ QB *JA|0||2| ^fi¥2J @9 UEHJb S9£, 

£ 338 B at S Oil WB eij^ 9X121 £ QB ^A|0j|2J S9 UEHJb S9£, 

£ 34b B Oil WB ^§ 9X12] £ UB *1A|01|2J ^fi¥2J 99 UEHJb 99£, 

£ 35b £ 34011 UEHJb ?3&2| ^9£, - 
£ 368 £ 34011 UEHJfc 99 Stfc 2*9 9X121 S»l 2IBM UEHJfc MA|£,-* 

£378 B W 8 Oil 0>e SXPPI21 Bl AIA|0||« LfEJUfe AhA|£, 
£ 38^ B at 9 Oil WE HXPPISI Cf§ AIA|0||« UEH4lfc AhA|£, 

£ 39b b at a oil cae aw^pisi £ a§ ^ ai o^is UEimb aui£, 

£ 40^ B Oil WE SXPPI2I £ P-a AIAIOM UEfLHb AFA|£. 

sea ¥boii as¥S2i *a * 

I : ™§ SX|oooo2 : oh¥ ^IB(ai'l 3I») 
3 : 9¥ 5IB(ai 2 P|B)oo7 : ?§§ IC 

8 : »»Soooooio : Ai|39M 2^ 

II : g§ 3^000013 : aa HEI 

14, 15 : aiO|0« dH<y°ooi7 : ^ BA|- 

18 : APCOt(BA^ EHOtJooig : ITO^(^^ B»*ot) 

23 : 5!j§ooooo24 : E||0|OhS bH^ 
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25 : ^ £F0|M(£g S»)oo29 : HAI £M 

33: »aj 0^3oooo34: 9^) 

35 : ohJ|B|oooooi00 : HHs 

160 : 9ij§oooooi90, 290, 390 : etJS SM 

200 : S3 * 1\B(JU 2 ^|B)oo300 : HHE ^ 3ie(M 1 

202 : Mm 0^3oooo204 : ^&l WE\ 

205 : S&ae|oooo210 : S§ 2^ 

303 : 0^1^0000310 : All 33§ 2^ 

312 : HI@(BAl« SEa^)«314 : ¥S SEHOKS^ ^81^) 
320 : TFD00000330 : »^ 

350, 360, 370 : dH£J°°°352, 362, 372 : BAhfi SEfiOf 

354, 364, 374 : ¥S ^00401 : ™3 

405 : EH^oooo406a : J\\ 1 3|B 

406b : XII 2 3IBoooo407 : TFT 

409 : »4s S^oooo402 : S3 SB 

403 : S^ooooo405 : U[±B. 

456 : 9"Soooooiioo rffl^M HSEKHXPPI) 

1200 : aSPI(HXPPI)oo-i300 : PM« 9HHIBKa»^PI) 

1500 : Ai3l« SXPPI(SXPPI) 

2100 : ^AJfloooo3i00 : PIOIEld 

3320 : &hA^ ESSJooo3340 : EaoK3^? £hshS^t) 
V : HAI g« 

-ttSS|#A»e*S - • - 

8*33 ■ . - 

b egs sxi. 3 xn^ »e » n ^§ 9x1 • oisstu ^33^ sxppioii se sioicl 

se, ncu s^i, §^ e»3i, £^ api em- »e hxppisi ha»¥^ah ™§ s-xpi- ubi oigsin 01 ™§ »»fe, oilmen, oh 

esi>, gMog bH? | 9 sa| £§§ ^2, °w§0|| EPWfc Sg^e 0|&°| HAI SMDhCf HICH&^^AM, oH& SSjSS SUfo^ H 

A| £§DfCf 01 Oil 11} Eh £l¥OII S», £X\, £3 gj» HAIehCh 

40| ^££| Qug §x|0|| ^OjAHfe, stSSOII §^5fe »&(0|| [If£fAH, «hUS °»g SM ft! ¥^1* SXPl 5101 8tB|£| SACK QPl 
AH, «hA^ °»§ 38 ^o^ ¥Ei on§ xy X \ o{| oj A ^ ^o|| owgoj =|^oj|AH gt-AFS »S OlgohOI SAIofc ™§ SflOICh §hB 

, ^3 Sflfe: ™goj -j^oii tjfjxlth Sx|S¥9£| OlSohOI 3A|oH= ^3 §»0|Ch 

&A\m ^§ sat ^eioiM as sa» ^hxi xi spi cehsoii ^ai a^oi ^n, eaH¥9 01 an ^fxi^i sxppisi hai¥^ah 

&0| 0|g£|H 2^ Of. 01 eiAHJ Sxl^ XF^^OIU ^Hf SI^S OlSohOI HAIoPI HH^OII, CH¥^ S^CfJIAH^ SAIS 

2JX|6fc 5101 OigQ3 of^ g«PF WCt. 

3BHAI, g-l^ S->bO||AHfc «hA^ ^§ &X|£f ^01 0|§6hX|O|, CH¥^ &^0||AHfe LH¥2| ^0|| £JoH SAIS 21±\m ^ & UEH^I 

= , 01 &xlfe &}A^^ ^l^i Sdle!- HAI gf^lS xHgSFII &0I, ^^°| &PIOII CLFSI HJ-AF HAI ft! ¥^ HAI e CH^ 5I-U2J HA| 
°^'2^&^^M|, ^b| i^^APISAH, ^^P^ CH^g S¥Oi|£ S^o^l HAI^ 4= eh 51 01 Of. 01 oK B S All AS Oil AH Oldish 

mmz\ ^§ &XIM &h¥if £h AH! &X|dfH eh CI. 
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0| "Jfi *}A\m 5»§ SXISA1. eaU, B^jB- BAW, £fl B >is(half mirror)g ^?d|B 301 1*54*1 HQ. 01 B¥2* BAW8 §JB »Sf « 
O^OilAH BAW2SAI 0|g£|b I^OIfe S» 1^ 3^af£l S| ^JHIS S|2a»»o SM)i Si CHin ¥Hfofe §A|0il Oii= §£ BAW« 
B 5101 Of. B¥H|- BAW8 Sfl8K?l °l oH AH b D^3 ^IHEIl! §2| 3|£0| HS6K)| f g§0| ^&S^I CHShOI.-SI 

2\ bj\ tm^oii mmm » BAhssi sx^f ^hxmi sib aiif as ^soi hq. 

ZiaHAH, &?| BM BAW©| SSI =^oPI ^loHAH, & ¥Hfg2j ^5d, ^ 2H^S ^M^Oil S£B ?S2J ^3 HIBSIHQ. £ 6^ 

oiaiB ^£2j om S x^,oj ^ai|oj B - ohm*!^ b^j» ba>s t*ai ^§ sutia uquw hq. oi ssjs s«(7o)oiAifc. b #si 9 

e 3IB(71, 72) M0|0|| ™3(73)0| ^X|@Q. o^¥ P|B(71)2| ^3 * S£ #0||fc, BAW(74), «ai «H(75), 2b) S 9^(76), ^£1^ ^» 

si(77) §y AiinejM a^(78)oi ^ahch^ ^ssq. seb. #¥ 2IB(72)si aia * ss ^ont a^(79)oi aaaa. 

o>¥ 2IB(71) #0|| mZi «H(75)fc ^j^(R), ^(G), §^(B)2j AH^ Lfg ^2| ^^#(75r, 75g, 75b)M 3K1, 0IS2I 

S ASS Oil A| SOf Ojl^CH, ^^QOIS 1^2^ dH^SCH HQ. SEB, Ail3£!M a^(78)£, ITO(lndium Tin Oxide : 

2im ^ <*»S) §2f as ¥S Ea^SS, ffl-^fi A^ Oil AH MOK ^QOIS 9#2S gg^Ch B@, 6f¥ 3IB(72) #011 S§ 
2^(79)^ ITO a^ ¥S £Eaat£3 ij££]CH, #?l All 3 BS.a^(78)j» ^I&ofe g,^2£, ^^£f0|H 9&HS gggp. 

6^¥ 3IB(71) ^Oil BA^(74)^ a¥Dls S31- a^ ^lAhSOl 3^2S U££|0i HQ. 3 £111, 0| Ah°|(74)01lb, SAI £^ 

DfO & ^5d(8O)0| ^^£JOj EE eh &o\ ^\B{7^ t 72)2] SJ^OIfc B»B(82a, 82b)0| OH Xl 3 32 , SE» f 5^ 5IB(71)2| ^, 

^ ^2J 0|S ^Oil ^ EfOlM e^f Sxl(83)^ dHxISCH 

aoi zp^oj om S SA| ^xl (70) M §4:0ll/d BfAF HAI ^EHS M8V Dfflfc, atffi UEfLfc bh£f «0|. ^¥ ^IB(72)SS¥H Al- 
9 2I¥&0| ^§(73)M ^MB[0\ KAW(74)S| HSOilAH ^Afa ^ t XH», ^§(73)# fI6[2 UAH, ^¥ 3IB(72) SAhaCf. »B f 01 

¥^ S^OilAH ¥Hf SAI ^EH^ AISm GDI Oil ^, o^¥ ^IB(71)2| 2]^ 0|| ^xle[ ^xl(83)^¥Ej SAF£|^ SOI ^^!(80) ¥^ Oil AH ^}A^°|( 
74)S ¥Hfei- ^S(73)M ¥^6^01 ^¥ .^IB(72) tAfSQ. 0IM2] #0| 2| SAI 4 h EH Oil AH 2J SAI Oil D\0\&Q. 



4^leh d^2f &]-¥^ &IAH2] °»§ &x|0ilAH^, ^£H, LW^oSAi ^¥0ls ^ S^sfOI 0|§£iCH StXIB, SeOllfe, 
CH sf^OI fi^P£iIl ?JLD\ WmOU, ^DlnfiQE &>AhS0| §h^2J APC, ^ ^-n^^-^dl (Ag-Pd-Cu) 0|g£jH 

APCfe SIS SSAil^ g Oil AH L«^^0| afSI-Qt Sli HHH APC^-a^l^SS 0IS»SK« goHSI^I Al^ote 

31o S¥Ej 0IS0IU 0131 Oil : ^, corrosion)0| ^SI^OilAH ^^1^ £iH SO. 0|2f SOI, APCEiM MSSPIfe Oi^^l Uj\ 

SOII, APC2J c£^ ohSOil ITOM ^jSohOI 3 #^ £ oHQ, 0| &l¥Hf ^A^^^Ai Olgofe 5101 ^12^911 SICf. 

SE 7^ 32F APC2f IT02J 2j#Q|o S 0 |¥0jX|^ &IAI- 3=011 & ¥^g2J D^eh ^P^2J *}A\m Sx|2| ^Bj|M 

UEfLH32 2iCf. 0| eiiS S»(60)S| Oil Oil AH ^, B ^> h 2J f§ 5|B(61 f 62) AhOI CHI ^§(63)0| ^X|£|Oi HQ. oh¥ PIB(61)2| * S3 4 h OI1 
^, #§d(64)e ^ APCaM65)Hh D. mO\\ ITO^(66)°^ 0|¥CHX|^ ^P^2J Ail 2^(67)01 sf^S A ^&^^¥Ei S0|- ^ 

M^OIS S^2§ fi|-flSO| ^Q. SEB, AiineiM a ^(67) ^Oifc UH8°t(68)0| a ^ a OH HDh 

&B f ^¥ ^IB(62)0|fe, R, G, B2] ^^#(59r, 59g, 59b)^M Ol^OiXI^ ^E\(59)2}, 3U^(58)Hf, ITO^^^ 0|^OiX|^ 5F^S 
A^^2^¥E-i MOF ^M^OIH ^^2J g§ 2^(57)^ bH^^(56)0| ^^2§ ^^£JCH HQ. SEB. ^ol- 3|B(61 ( 62)2J 2]^ S^OIfc 
BSB(82a, 82b)0| bHx|£|H, SEB, oh¥ ^IB(61)2| ^, m ^2j OIS ^Oil ^ QOI^ 5™ §Xl(83)^f UHxl£|Oi HQ. 

0|#2| ^^OilAH^, o\¥ ^IB(6T) APC^(65)HF lTO^(66)2| SSI'S'QtOr'B^jB-' BAFS^SAI ^feohH, SEB ^B ^§§^1 ^2:S&3J|-:' 
feSPI mSOII, o|-¥ ?IB(61) 4 h 0ifc ^EiM 1SS 4 s SiOi, ga) fi£|.(59)^ ^¥ ?IB(62) 4 h 0|| 9S-£I0| HQ. 

SEB, APCh: &.UFS0I 0H-IQ, ITO e^l- blSoFOl dlH^OI ±±QH ohfe ^FXIIl H^l IH^Oil, a^ IHSU bH^ XHSMAHSE ^ 

l^ohQ. ^o|, IT02^ d|JH^ IT02J tl|XH»0| 2x10" 4 Qm2iQI UISI-OI, APC2J HIXHBS 3.9X10" 6 QmOIH^, 1/50 §£^0il B SCf. ^, 

a[ ¥7HP|- ^Q3 6^, ^ THESIS ^^Ql APC m&S ITO dH£2j 1/502] bH<y ^^8hQ. 

n hh^oii, a^^f ?§§ ic Awisi aioio« an ^ oil apcs oigofc s 7°j ^§ s-xioiun^, shoi'ofs aH^oii itom oigst se em ™§ 

&X|0il dloFOj aiOIOh^ bH<^21 OlAilsf^h £232, 3 HHS0|| f SAI ^^2| bISAI S^, Eil¥£l S^2J S^JS S,^| Sfc, P Eil 
¥£1 4^ HQ. ^Sl, Eil¥d| m±m& ^§ Sxlb LH&ofe a JPPI2J tdhCI LH2| B§@ SZWI ^§f 4= HH, SEB, 

oh& s«a &xpi^ ax^i.^i uioii xfxiofe 2^011 uishoi haib 4= h^ BMBoi bt^i a^i hhsoii, a^ enf nag ±m a 
xppioii oistife 3oi yn^ofa. 

nam, £ 7011 uqui e&H2i §-xioiiAi^, Ai-ge ^eshs AiineiM a^(67)om yioio^ bH^e ^?gofe apcp^ ax^ oiee i°u 
oil qq, a^om dH^oi ^f^Pii a^u, s^oii cefqah^ &^afe 23 asoi »«sb ^bi^f h^i mis 011, ^soi ^ 301 ^xn^ 

£1CH HHQ. 

01 SXilSM oH^oPI ¥1 oH AH, g #^12Jg, 0^ gXI5JXI^ &HXI°K £ 8 % £ 9011 QQLHfe ^^2J eijS &X|S Hi2.^Q. 0IM2J S ^ Oil 
AH, SE 7011 QQfcH ^§ 9fl(60)> OISS ¥XH2f ^ ¥XH^ ¥016^01 UEHJ^IS o^, 31 ¥XH2J «sfBQ. SE 8 « 

£ 9 Oil QEUHfc & XI Oil AH ^, AilZieiM a^(67)g ^^ofc APC^(65)2J §j ^^oj s = e ITO^(66)^^ gj) o^^, SEB, bH^(55 
)M ^^ofc APC Q| (54) 2| §y ^3 £¥I ITO^(53)^^ §2 HQ. £ 8 » £ 9 Oil AH, ¥s 52b O^BI UQUin, ¥ 
S 51g SAI S^2J ^^0i| xh^SM UQLHn HQ. 

OI^HI- ^0|, APCQI S22J a^S ITOafSS Dl^o^, a^OIQ bH>d# APCS OlgSK* §^B S^OilSE, APC Oil 2Xf 01^01 ^^ohb 31 
^X|^ 4- HI1, 3 IH^Oil, <Mgj^o| ^£ ^¥Bf &tAh92| oh§ &xl§ gSU 4 HQ. 
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3gjGJ| ™% aX\9\M±. £ 92| bH£ ^ 310(61)011 9£B BAW(65)£| Ui¥ LHOB. SAI £€00 QieA|5>1 ^^!(64)S 

waeia seb s»2i una ^ou §xi(83)S uhxi^d. 01 ^goii a>=a, s-»(83)s¥ei s Aha ch m & ^ieksdoii Ah 
b ire, aAW(65)oii dibs £K(64)» §j»ai3* b» SAiA^it 2011 wei ¥:iht* saim Aiesm a a. 

01 ™§ § XI Oil SICH AHfe, BAh8(65)8 ggSfe SSOIU. B 82| 3 IB (61, 62)M Siolb S§ SjII- US 2*8 ^SOIIAH ^«6fe SXhOil 3M 
ei»«, BAf« SAIM ShPI ^ioMAH 88 BAhA|9lfe 2^^, SAIM ^loH 8# ^3fAI5|fe S«2J &™ bISOI. ±D\2\ UIS. ^ 

gji ^si uisj» eahxi^ s^i- ^ acf. nam, oiiaa, ^aw^it b^ioi ^:>i°i e^sas mi, mm &MM3\$= s 

<*oj S^jOl ^}|°l 35jaC[E B S^Oilb, mVtM SAIM B 3^2] »D\D\ BA*S SAIS B 3^2* U\mLB\0\ CHe^il Sfc 3^011. HA| »A| 
011 2joHAH SA| Oil H»3J »8BCKa BSPI- ai»CK 

s 6^is sisi ^ei-shoi o\mo\B ssssai. ™§ sxis hiss hhoii 2x^f ^ofe g^oiis, bai-d^oiia) a- ¥Hh 

8 a Ah g« AhOIOil S5j blgoj Sxf^ g^Sfe 3i 3HISh3, 01 Oil CLhEK ™§ & XI Oil AH HA| g^0| ^sfSl^r 3^0i|£ SAI M^Oil 
j= SxPh 8*£^ ofe 28 BCh 

W32J =?8 » 

(1) 6WIB ^38 ^^6^1 ¥ioHAH, B ttSOII HI 1 ^§ SXIfe SI 1 HI 2 PI© Ah 0 1 Oil bHx|6h01 0|¥CHXIb °«3 SX|0|| 5U 
CH AH , #3| an i J\B0\\ SSafjih 5H& Sh^S &0il 5j§£|2, SEB Oil XI ¥^0| &DI HI 1 3|»0|| 3^£Jb *P8£2| 3 
^ ^sfS^Hh, ^Pl HI 1 2I^^S¥El 4^1 S5HAH ^Ahofe 4^EfM 3it= 31 M ^§2^ BD. 

0| QH*j §-X|01IAH^, ^Ol 4=B^^^Ei ^§011 ^01 geaSlS QH, 3 » g &OI ¥^^^J £[shM^, OimOi ITO^^J Oil XI ¥^0il 
£ie[ 201 3 0)1X1 ^HhoHAH ^§0il SgShOI, 3 ^§2J HHafOil CCf£f ^^Cf. 

3£|3 OlOil. CP-ei, ¥ii°J SAPh ^^Ch. 01 ^g2\ ^§ SxlOilAi^, &|Aj-0|oj m ¥ g«oil 9^B ?H? f ^ goHAi ¥H1- SAIS oh 

201 OhUE-h, Ah^gQ^oj oil XI ¥^0il m^&t: & ^Hh S^S OlgohOj ¥ih§ HAIS ^oh£^ SSIQ. 

0| ¥^0il CCh^3, "l-Ah^ £2^01 ^ ^ShSRSJ Oil XI ¥^°J 2§ S^Oil CHohOI ^h^ Oi^Lfe Sxh^h S?, 3 Sxh^h Oil 

XI ¥^°J ^ XI ^ OILHOI^, 1 SA| £M g« moil AH £J ^ ¥Bh S«£| 2^Hh & ^Ah S^°J S^l b|§g ^sf^h ^^ohXI &^Ch. 0| OH ^ Oil 
, ^§ ^xlOil 2iCHAH SA| «^0| ^sh£|^ S^OilS SA| M^OII BX[J[ ^^Bote 31 ^JIIT 4- 2iCh. 

(2) cfMoii, b srsoii mm m 2 ^§ &xib hi 1 -^lea hi 2 ?\m mo\qu uhxiskm oi¥chxi^ sxioii aioixn, 401 hi 1 ^iboii 

□h^S ohX|°|Hf, oti& oh XI &f ^Oil &IAh^ EESaf^, oH& ^Ah^ £3^ ^Oil ^#£J3, SEB Oil XI ¥^0| ^P| ShX|°|0il S^oh^ 

^oj =^ ^§fgQ|Bh, ^Ol HI 1 2J^°^¥Ei 40I shoH AH &m ^Ahoh^ 5g 4^E+S 31 ^§21 BP-. 

01 HI 2 ^xPh IB HI 1 ^§ &X|2h ChE «|Ah^ £S^2J OhBHOil 6hX|°|0| S^£l3, ^shM^I^J CHI XI ¥M^ HI 1 3 1 Eh Oil 
S^£l^ 20| OhU^h, £PIB oh XI ^| Oil S^EJ^ 20|Q. 6hX|°|M DfBS B ¥^°J &X| Oil AH ^, ^ShS^Oll SioHAH ^Ah^ £2^ 
M 2J¥ lhS^^¥Ei QH BS ^^6| XFOItt 4^ &IAh^ £S^0il 2Xh OIS 1^ XI S0| ^^oh^ 2S CH^ CH ^^ol ^X|^ 

(3) 4^1 ¥^°J ^ 9H§ ^xlOil S^OiAH, ^^1 HI 1 ^IBOil S^oh^ ^>0| Oil XI ¥f SEfe 4^1 oh XI &l Oil S^ohfe 4^1 0||X| ¥^^ ^¥^h 
ohAioj oh§ S A|0il ^CHAH°| ohU2J HA| £M LH Oil ^ ¥^h¥M SIQ.- OI^IAH, r ohU°J 5A|'£Mj &h, ^Xh, ±Xh ^^h ^ 
HA| LH Oil RA\m [QiHJ si^BHJ SA| EH^OIIQ, ^Pxil^H^^, R(^^), G(^^) f B(S^) gHh 3^^0|U, C(AIPi^), M(Dh^lEI^), 

Y(i>^) einh 3§!^e oieshoi m sAioh^ s^oii^, r, g, b ^ e shuoii oiesh^ s^oidi, b^&i ^ 

-^"AF5! H'AItt S^Oilfe, B S^OIr-MS'H'XIta-^^a^'e!. 20| SE, ff/*G;.B-Sa iTS 1 3S!^e 0!S»W M ^Bi SAIM ohe^^ : 
Ollfe. 2J- ahoii Q|s 5te AH ^ifof SA | HOj sm°J s)t±D[ mg&Q. 

SEB, 4^1 ^^2J.°ii§ SxlOil 2IOUH, ^Pl ohXI^g <^shMM Ss,^ 4= 2^Ch. <^shM^^, Oil^CH, ITOS xH§^ 4^ 2iCh. 

SEB, ^1 ¥^°] 5«S &X| Oil &OUH, ^.Ol ^Ah^ SES&IBi 4 h S0ife, §^ ^M°J ^AhA|5l^ &IAh#S DFBB 4 s aiCf. &lAh^ £2^ 
o^AH APCS Olgohb S^Oil^, 01 APCOil 2JoHAH SlAhS S g Oil AH ^^Oil ^&ote Hh&HJ 3" BAPI- ^oHXI^ Ot Oil B 

ohOi, o|A^ ^2 Oil ^^oj b|AhA|3|^ ^Ah#g 0h^5H ¥3, SA| Sh^OilAH^I ^^2J XiohS S^t 4- 2iCh. 

oil, &^i ¥^ °i ^§ s-xioii sichah, ^oi «iAh^ £S&t ^ ^.oi ^sh§^^ ^^i eij*joii £\°±m ej^hohPi ?ib hi 1 B^m ^sm 

4= 0| ^?^0il 0>s 3j 2^o| ^ £!Ah^e Soh^l CH^Oil, S ^lAh^M S^Hh^ l^oh^ 3^0il b I oh 01, ™§ &X|°] ¥^0| Z}& 

oh^il £13, SEB, 2M*j ^xlS ZI&6I niSB 4= 2^Ch. 

che oil, 401 ^^hj &xfe 4^1 hi 1 s^oii amo[o\ hi 2 :?ib ^oii ^^^1 hi 2 s^^, ^1 hi 1 s^^h ^i hi 2 s^^j 3xh 

S^Oil QigohOi Dh^9 s,^§§ }h*l 4^ 2iCh. 0| CHI dh^h, ^§ 3 XI Oil 2]oHAH ^aH RA\M m ^ 9JLO. 3d|3, HA I ^0| BAhSa 

goj AhOIOilAH ^sh£Jfe S^OilSE, ^EH HAI2J SAI Oil &s>lD\ ^«o^ 511 ^X|^ ^ 2iCh. SE, ^^#01 R, G, BU C, M, Y°J 3&™m 

Stohb S^Oite, M SBI SAIS S 4= 2iC|. 

che oil, e ^soii cae ^§ s-xfe &^ qhm^i^ ^^sj sxi^ 4 2i3, 01 s^oii^, ah^ mxhohb ^^ahoiH §^ 2^01 3 

m B ^ }|e g^^Ch. SEB, ^ ^SOil CEhe ^§ &Xlb 9i!EIM OH^^^ Sxl^ ¥^^" 4^£ 2^3, 0| S^Oilb, & 

D\ HI 1 £M §^ S^^^AH ^^@Ch. 

cheoii, &j\ ¥S°j safe ^i hi 1 a^oii chbskm ^>oi hi 2 ^ib ^oii hi 2 401 hi 1 2^011 2^3^ bH<yih, «i 

HI 2 S^Oil 213b dH^M ^h^ 4= 3£|3 01 ¥£°J S^Oilb, ^>0| HI 1 S^^h ^>^l HI 2 S^2J JHxh S^2j SgJOil °]oHAH SAI g 

^01 1SS12, 3^1 HI 1 S^Oil 21£Jb dH^ &2I HI 2 S^Oil PJS£|^ tiH^^ ^^l SAI SJ^Oil ^fliohCH, &J\ m& m ^Oj£ 

B**g ^aSOII Hi oH AH ^^£ICH, BAta £S^S SB»X| S^£^ 4 s 
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bH&^, i^££, SAI 9« 0|£|£| S2j, ^ ^§0| ^XHorXI S ^ Oil ti^El^r KCf. 01 3^, UHtfOII APC BS £}A r £ £ 

SS|0| SBBfc 3©£ 6tS, 3 APC Oil 3^ 01 = 01 ^£jB }r^£0| ^1 SO. 0| Oil b\o[0\, ttW&OWt: BAhB E2^8 SBSHI SJE=I XH 

xi oh ¥3, aii oie°j bb d\^&o\ ^ofxi^ 3M bxib 4= 210. 

asoii, 4^1 bxioii 21chah, 401 «ia^ Eaots s Bai(»89) ab s&^ofe a-^cni hjshah a£B 4 aa. sbsi- 

^ Bgsst, oji^iai, ^-n^e-^ei B^ej apc^i- ^§^a. oie^j Hi^oii 2|shah ba*« Esafi 9£8ta, H JA^i§ 28 4* a 

3, EE eh ITO em- B£ 3^ <*»SarBB Oigofb: B?0|| blohCM Xi»2*8 ^XHol £31 SSB 4 s 21 Cf. 

OS Oil. B?l =?&°\ SH§ 3X1011 210IAH, 40| ^SBBtS ITO011 2JSHAH BBB 4= 212, 01 3*? ttfitSQTOI ^1 oHAH BAtB £S^« EW 

bssjh. 3 &Aha Eaotoii gnoi bbs^ 3i *bsi bxib 4= an. 

C} iiOil, B3I § XI Oil 21CHAH, B3I HI 1 3M&0IU- #3| ohX|S|0« S^ofe B3I Oil X|¥^°i S^g oH& 0||X| ¥^0| ^ofe ofLfoj 

SAI EM ^^oj 10 ~70%, b^3|5^fc 30~50%£i 30| bfi^ohCh BS*>°I ^ ^ Oil 2|ohH, 0J|X| ¥^H] b|88 #3 IB W» &0| 
g§&££M|, BAhS SAIS^Hfg SAI Ah0|0]| AH SAI MH0| 3}! EsFEl^ 38 ^o| BMB 4= 21 21 P. 

(4) asoii, e Beoii ccf^ hi 1 °«g sxisi his gjs^ hi 1 hi 2 d\& mo\ou ^§1 bHxiohoi oi^oixib bmsi his ^soii 

21 Oi AH, HI 1 3IB 6f0|| BAFB ES^8 SSSfc Oil XI ¥M0| &3| HI 1 3IB0II S^SFE^I ^ &&8QtB 4^1 BAt 

£ EH a* ^Oil ii^ofe 9931, &8 SAhofe 4E+# £>0| HI 1 £l^0|| O^ofe ggf 3fe 38 ^§H^ &Ch 0IHB ^PS 

£J §£|oj HIS BBOII 1^3, 0I&0II ^| XHel =?£2\ °h{§ g«B S^SI HIS^ 4 s 2iCI. 

(5) QMOil, ^ Oil dfB HI 2 2H§ &X|£J HIS HI 1 ^IBif HI 2 ^IB Ah0| Oil °»™m UWX\B[0\ 0l¥CHX|fe ^§ &x|£| HIS ^SOii 
2IO| AH , HI 1 Dm ^Oil 8tX\Q*m S^ote ofXI^ ^Oil &IA^ £2^8 g^Sfe Oil XI ¥^0| ^,0| ohXI ^OH'S^SI- 
£^ ¥^^BI ^ ^SFge|8 ^>^l &IA^ ESa| &o\\ M&ott: SS^K SAhofe Sg 4BI 4^1 HI 1 ^l©°l SJ^Oil Q^ofe g§ 
8 at 38 ^S2^ BO. 0| ^P^£] sMg ^x|2J HIS »eiOII Ol^Oii riffle oh § 9flB ^^ 5 , M£8t ^ o| P 

0| HI 2 ^§ SM2I HIS ^gOI HI 1 e«S S»S| HIS 3£ £2^°J OI-BH Oil SHI 0*01 H££JI2, ^»«B*2| 

Oil XI HI 1 ^leOil 3^ Omef, ^Oleh 6^X1^1 Oil g^Sife 30ICK o\X\^M Ul&oW\ ol&, ^ £[3*8^011 °JoliAi &[AfS £ 

Sa[I 2J¥ 1.^ Oil AH CH&a ^^61 xHBIS 4 2J3I HHSOII, &}A^ £SQ|0|| 2Xh 01 § X|&0| i^ofc 38 CH^Di ^^61 gJ-XIS 

4- ' 

(6) DM Oil, ^ ^SOil Ctfe SXPPI^ Ol^Oil ^IJHB ^§ &x|S OlgSFOl ^P^£lfe 38 0| SXPPIOil 2}ol& t oh§ 
SxlOil ^OiAH SAI ^»^0| ^Mb 3?, OliaCII. HAI^ ¥1^ SAI Ah 0| Oil Ai SAI ^^01 ^^£1^ S^0i|£ SAI g^Oil 

^ofe 38 ^Xi^ 4 s 2IC[. 

^ ^S°J SJ 3 m^, ^ 01 2i ESI §£S ShOi ^gofb 0|of°J ^ Ail el- ^AlOj|^¥EH CH^ g^SHU 30IO. 



(oh§ g X |o| ^ A| Oil 1) 

E18g ^SOil CEfB ^§ SXI'SI ^ ^AiOjlS UEfUiH 2iCf. ^ ^A|0j|^ DHM^^ COG(Chip On Glass) g,^o Sf i^f SAI 

1^-4= &X| Oil ^ i€f ^Seh S¥°J ^AIOUOICF. SE&, £2bE 10i|AH°J l-l ^1 tt}^ SxlHJ UEFLHH 21 CL 

SE&, £ 3^ £ 1 Oil UE[LHb e»§ &X|£| T SFS ¥^0i|Ai£J S^2J ?Si UEfLHH 2iCf. EEeh, £ 4fe £ 1 Oil UEfLHb &x|2J 

1 ¥^oiiAH°j &i-ai-s ehb*j» ^an ^E-i°i s^^ei ^ixi &n\m ueilhh mo. ee, ^ib ^ ee s oil ah ^, ^pss oioDspi b^ii uaui 

E 1 Oil AH T S ^A| Oil Oil [Efe ^§ &X|(1)fe S3 ti^OI 2|ARi 1 6h¥ 51 B(2)a; e^o^l ^'A^^g^oj ^¥ '3IB(3)0L ■ 3fi-fi| ' - 
E Oil AH H£| B^o| ^gXH(4)0il 2JoHAH AH^ AHS CHaf UHxIEIOi %LQ, 018 6h¥ 3IB(2) 91 ^> h ¥ 5l&(3)^ t Oil^Oi, ^dl, M£H 

S3I- ¥S 3IB0II ^SHAH i^C}. 

^SHi(4)2J ^¥fe ^ 3IB(2, 3)°J eh ^(^, E 1 OilAH£J «B) ^ Oil AH 3H?£IOi ^§.^^^(5)^ EJOi^Cf. Efi, E 20il UEjLHb blhSf B0| t 
B»2| 3IB(2. 3)2f ^MXH(4)g 8£H^ Zl^ L4i0ilfe 2H^(23), OUBCR STN (Super Twisted Nematic) ^§0| MEiEIH, 3 «EHS E 1S| 
^^j^(5)^h gX|XH(6)0ll ^JoHAH ^SEJCH SO. 

E 1011 AI. 5f¥ 3|B.(2)2| SIB 3^1^ ^¥ 5IB(3) fiOE 3311 g^EJCH 

Eel, ^¥ ^IB(3)a S^¥ ^l&(2)^ 38HJ B ^(^, E 10ilAH2J 6fH)0||A|., 38°J ^f&X^I^ ^XlorE^ St^£J3 ( U0|X|S| 3^(^, E 1 Oil 
AH 2] ^g, £f^)0ilAH T oh¥ 5I&(2)£| ^2¥^f ^¥ 3IB(3)2J £J¥^ S&EJE^ Sl^EJCH 21 Ch 3d|3, 6h¥ 5ltK2)£| 6m 

¥0il ?§§ IC(7)^h 01 IC(7)O0 ^JoH AH ^¥ P|B(3) §y 6r¥ 3IB(2) B»2| 3^0| ?gSO. SE, SS ¥^ 8^ SAI 

g«oj ^o, e x^oPI ?|B 3£l B^2| xmmm UEFUI3 MQ. 

E 1 Oil AH, m¥ 5I&K2) ^Oil, E3 g HIS g§sfb ^4^°i ^^^^oj Ail3°jM 2^(10)01 AH^ SSof}|| ^^EjOi 2^1^ ± 

^eiOJS M&°^ m%£\0\ 21 CK et^, ^¥ ^IB(3) ^Oife, Ai|3°jM 2^(1 0)HJ- 5|iofE^ ES e ^ U J^°§ S&ofe M4=°J 
2^(11)01 AH^ iHoRI S^EiOH 2x-il^^^ ^M^fOIS ^^EJOi 21 Ch 

E 20IIAH, o\m 5IB(2)2| o\& ^ B& 01 H ^Oil SS B« (25)^1- ^ d r 0|MMAH HHxIEIOj SB, 4 h ¥ 3IB(3)2| ^§ ^ S3 Oil 

HBI HE|(13)3|- SSEIOi 21Cf. 0| BE|(13)fe R, G, B°J 2| ^Sg(13r, 13g, 13b)8 bH^ Ojl^Qi E 4011 UEfLH^ U}2} B 

g ^eyoiS bH^^ bH^i. k ^^Mi ^^EjOi 21 CK E, ^4:§5J bH^g ^^^0|S bH^ 0|£|0il f Ojl^CH, HE* UK80I14, SX r 0|3 mm §2 
S B 4E 21 Cf. 2| ^SS(13r, 13g, 13b) AhOlfe M^j 0 r ^3(33)0il ^JoHAH ?«ia<>) MO. 0| M^j 0r^3(33)b, fllBOl, 4X| M^OIU b| 
«1A|^S0| 31 eHf X^^SJ S^Oil ^i oH AH §^9C|. 
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^ ^S(13r. 13g, 13b)^ 2J- Ail3°j^ a^(10)2J 3§ £ 22J Z| ^ CHI CHStOl 4=3 »»)0II OieofOI dHx|£JCH H3, E 2011 UEHH 

3>« itSSi bfi^@ R, G, B Ail 2H2J fiAl E^Oil 2|oHAH »U2| »±:>|- ¥££|CH JiO. 2IB(2)2| ^§ ^ B^Otl^, 011301. ITO01I 

2|oHAH 8H|BK35)0| 8^2, 3 6^1^(35)21 flOII, BAFg EaBtSSM2| APC^O 8)^ 3^? ^»«B[SSA|S| IT0QK19)SS 0|¥OjX|b: 
3# 1^32, 0| ^# ¥£011 £|oHAH AOB^ a^(10)0| ¥££JOi HO. GPIM, APC&K18)£ a^M ¥SSH1, EB BAW2SM 

^i^o^i soi ao. eb, AiinejE a^(io) ^oife «aoipi= §2^ oi¥chxi^ hhsw(2o)oi i^sa. 01 tuft 0K20) out. » :>i 
©(2, 3)s aespi son uhb aa," oilmen, sh^i xne.pi- «aisck 

1 1 oil ah , ^4=2j a^ao b e 121 3B2i g§ a^oooii aaiMfc. aioio« bH<y(i 4)01 g§ a^(n)2i ¥&oiiah gj»xii(4)s 

BMWM £J#£i3 HQ. Olfi eilOIOhS bHd(14)£ BJ8JH(4)0|| SBAI^J Ea BBS Ol^OiXI^ EeXH(41)g TiMM &¥ 3|B(3 

)o^^EH o^¥ PIB(2)0|| ^3 331=122 2^2, o>¥ 3IB<2)2| ^2¥0|| HHXIS0I, EB, ^§§ IC(7)2| S« BXfOII S^SOi HO. 

osk^xis, e 121 6^ aB2i s§ a^dDoii a«HAit=,"aioio« bHad4)oi a^(n)2i 302^^ aj§xH(4)s bshm ej^sin 

acf. 3£|3, 0IM aiOIOh* bH£(14)^ SJgXH(4)0|| SBAISJ Ea gJJFS 0l¥OiXlb E#XH(41)S 7\MM &¥ 2IB(3)E^¥Ei o^¥ 
3IB(2)0II S3 a^l^M 3^£|3, oh¥ 3IB(2)2| ^2¥0j| bHxiSCH, Eg, ?§§ IC(7)2J B»«l §.^30) SUCK- BE, All 3 em a 
^(10)011 BfflMte. aiOIO^S bHfl(15)0| Ail3°m a^(10)2| 6h&o S¥E| ajgin(4)e »8HM 2iS£10i, 3CH^ IC(7)2j SXI-OII 

£ 2«IM. M0|0« bHfl(14, 1.5)S All 3 91 e a^(10)^ DtS^XIS, APCQ«18)a ITOO« 19)21 Sje^OII 2I5H/H ¥££|Oi HO. EB. E 1011 
AH, ^§§ |C(7)0|| ZfS £1^3 S33PI flB £J^S dH<^(16)0| ol¥ 3IB(2)2| 6^¥EH IC(7)2| gj^ &XH sfoHAH DtB£|01 HO. 

AH3£e a^(10) 91 aiOIOHS UH«(14. 15)0HM. ITOn«19)2| Oil XI APCQ|(18)2| 2|^o^ ^§K£joj ^22, 3 CHI XI ¥^2| HBOI t[X\ 

^(35)2j ^E0|| S^SJOj 0| CCH & Oil, ITO^(19)^ BX| APC0«18)2| ^B«IB ^SSfe 31 0| OWSf. APC0t(18)2| ^SE 

£JCH MO. 

#¥ ^IB(3)2| * ^EH HEK13)2| S3 ^Olfe, 2f AfO|2J &x« @B^B2F §A|0j| ^ .^4:#2| SSf M^S^I 

^IB StH 3^^(21)01 M&£\0\ &CL 01 SbH SD^I(21)^ 0|-B^, MdlOIDIH g2| 4=X|Q[0|0j£ #3, §2J ¥^I^O|Oj£ 

#0. EB, StH 3H^(21)2J 50 ^0|| IT02| 0§^og 0|¥CHX|^ g§ 2^(11)01 £ 22J I|B 5fS g^»E^ Sit 3. A ^aJ=0IIAH SOI- ^ • 
M^OIH 84t2S §^£JCH 2i3, 3 53 ^011 BBIOIDIE §2^ OI¥OUI^ HH»Q«22)0| m%5\0\ HO. 0| UH»o«22)0||te ( ^ 5IB(2 f 3) 

e aet8t?i aoii uhb «a, oilmen agi xnapi- aiaibo. 

E 2011 AH, 0^3(33)21 = MS 2J3ofc ¥ ^H2] HAI E^ LH2J ITO&K1 9)9| B|2| Zl^ POf >i2J B3|| S^@0. 3d|3, 3I5H2)HF 
^ie(3)0| §%o| SBSIHe OCH CHI , Mm 0^3(33)21 ^£HF ITOQ«19)2| ^201 sj-^S A ^ a? 0]| AH SOf ^Ixl^o^ ^x|ShSE^ 
^§SCH 2iO. E 3^ 0|5ie i^2^ UEH_H3 M, UOUfe bf2f &0| f Df^3(33)2J AilS &B2J A||3eiM a^(10)# ¥ 

^ofe ITOS|(19)2J ^S0| £32] AilS »»0|| □oHM ^X|^o^ ^x|oh3 HO. 

EB, E 2 Oil AH , M^i D^B(33)2| g>^0il CH§ofb ¥|X|2J o|-¥ ^IB(2) H20||^, ITO^(19)2J Oil XI ¥^^^AH oh XI B|(35)0|| S^£J^ ¥^( 
34)01 bHxI^O. 01 CHI XI ¥^(34)^ &X\(25)J[ m^&m DCH Oil 3 &m ¥HfA|3i ^§(23)^^ ^£5^1 ?iB 3" ¥^ ¥^BO. 
BS, APC^(18)^ ^¥ ^l£K3) ^ Oil AH EH^, M^m §if 2i¥#0| gjAN^i OH Oil, 3 2J¥^S ^A^o^ 3" *}At ¥^BO. 
£ 3 Oil UEHJib Ul-Sh ^0|, APC^|(18)2| 21* Oil 9\X\ ofc ITO^(19)2| OilXI ¥^(34)g D |-^3(33) Oil 2Jo«AH ^P^|£|^ *\M^M S^2J 
^H^H2| SA| £M LHOilAH, mm D^3(33)2| AilS »»2| 3& STSFS 0>B| ^|zlp^3 HO. 

£ 20ilAH, Ail3&e a=(io) 91 aiOlOhg UHfl(14, 15)^ APC^(18)BF ITO^(19)2| Z% ?il g>3 HO. APC^(18) ^Bf- ^ VI M£ Ea 
^.g 3.,»HPJ L4i^0| r 2f?h3 f AKS AlOILaXf QI.S0J .^!CH .LIP I ^Ofe ^^M ^^X|3 HO. : 3 Jj, B. s AtA|0||QO*lfc^A||3H S .a^.0Q).,«. 

aroiOK* bHa(14, 15)e ^PSofe ITO^09)0| APC^(18)2| 4 h 3 ^*^32| S¥I Sa'SI S3 H9l' -IDISOII; SIS -MSAH^.S 4«2| ¥^ k 0il 
l ,2|»/d.-APCO«18).0l ¥ ; ^a^JLf,,APC^Hl8).fiBa.SaOIL3IBSt«.AP.CWtt8>ffl ».«»te --31. S3 ■.aS:S»»:.aiIL»,* H7I, 

rasoii, ^aaoi "asis'sM» aa» 4= ho. eb.hai s« moii o^eich BAWosE^ibsjfcAPc^(i8)HB2i a^oi ito^(i9 

) CHI 2]oHAH SOIXIfer 51 Oil 2JoH, 3 APCS|(18)2J BAhSOl Hl^ H^Ail^ i^Oil Xjofofc 51 gH|» 4= H^l dHSCHI , BAI- HAI A|0il H . 
AIM 4= H03 6fe ¥4=B ^^2j 9M§ SxIM g,^B ^MSS XII^S 4= HO. 

EB, S ^A|0||SJ oHg § XI Oil AH ^, £ 2 Oil UOUi^ bf2F 1T0|, ^¥ ^IB(3) ^2| mZ\ ^ EH (13) Oil 0^B(33)M g^oh£^ xSi^l (HieOil, 
HSAil^, ^ol 6^¥ 3I5K2) ^2J HIS HSAil^S ZI^TSh^ 4= HO. EB, aiOIOf^ bH<y(14, 15)^ APC^I(18)M SBB^SMi a^l Xi 
»0I ^>il fl^l HHeOil, 31 bH^2J & s§ D| All 8^1 m 4= H3, 3 ^HF, Eil¥E|M M±oW\ « 4^ HO. 

EB S ^A|0j|0i|AH^, £ 1 Oil AH ^o|- EgXH(41)S 0\§o[O\ Ail32M a^(10)2| 51 3^(11)21 ^PSM of¥ 3IB(2)2| ^Oil U[ 

BB B ^H2J ?§§ IC(7)^ ¥&5hE^ 5H2H^, Eil¥EI S^M aiP25 e^il ^ 4^ HOI, 01 Oil OOAH£ Eil¥EPI- ^^oHX|£^ » 4= H 

o. oi on oo, e ^ai oil oil o=3, ^^2j #ch§ axppioii d^3|§} oh § M ^. m ^ ho. 

E 20IIAH, 0^3(33)21 « AH^ oi S5te = ^ H o| SA , E eo|| SB£lfe ITO^(19)2J PI Oil >i2i ^x|of3, EB, AH^ 21S6fe 
¥ }H2] APC°|(18)2J Zl^ P2MOE ^l ^§3CH HO. EB, « ^AJ0il2| &X|2J ^^J^SOilAH, ^¥ 5|B(3)I» oh¥ PIB(2)2| SB A| 

oil ^ofc ch2^ »(oiiaai f ^^b 35icn2i cH^y- 50103 ste, 0^3(33)21 ^snaoiiM apc^(i8)2j ^snawxi2i 

Xl4= ^>PIB Oj^y- gf 6MOE ^iXIE^, =, D>6^ £IE^ ^§£|CH HO. E, Df>i3(33)2J ^^ h Xh£|0ilAH APC^(18)2] ^hSXha^l- 
X|2J xl4= Db, « ^A|0i|2J S? ( Sm2| AH3SM a^(10) LH2J ITO^(19)2| 3|-S»£|0||M APC^(18)2| PhS h X^|H|-X|2| zl^Sh MXIBO. 

Ol^g E 3 Oil AH MS, Ail32j^ 2^(10)2J g^^^, ^, ITOS|(19)2| 2|-§WE| 0|OI, D^3(33)2J g^jo 3 ITO^(19)2] ^0 

sxhaiM ooLHfe mxmn ho. 3di3, apc^i(i8)2j m& uo^(i9)2j LH^oii ^xiom ho. m, ^S^o^ ^3 

21^ a^(10) 5h¥2J ^i-^X^PI- ^hM3 Zi ¥^, ^ OilXI ¥^(34)0ilb APC^(18)0| ^XH oh XI &3, ITO^(19)°>0| ^XHoHQ, SEB 0"| 0)|X| ¥ 
^(34)g Dh^B(33)0il 2joHAH SOiXIXI Sfe S^OIO. OBI AH, OilXI ¥^(34)^ ¥^ HAI A I Oil ^ O0|M(25)(£E 2l,^)^¥E|2J ^0| 
¥^ote ^ ¥Hh 9 301 ao. 
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S ^ A| Oil CHI AH 04 ^3 SMte. £ 3 §J £ 4011 UEH-Hfe 0||X| ¥M(34)g & ¥if S^SSA) o|g»oSM|, £ 8011 UBty ™§ &x|Oi|AH°| g- 
^Hfg &S¥(64)« &m 4= 21 Oi, 3 S^l, APC^(18)°| ^g e3l ofe 5! Oil °j 0 H , AH3P1M 2^(10)2] CHI ¥^ (34) Oil ITOS|(19)S0| ^Ifi 
3fb » ^31 Dh^S 30I2J3 « 4= EES, 0||X| ¥^(34)g 9J| & S«o^ AH }|teS S£S Om», §iof^ CH3kWI ^|o| 

oh 01 &]-Ah HAi A|0||.«£^ Xlohoh^ 51 e » XI Site ^SSA)£ 3lteBCK 

^, £ 9011 UEfttl ^?3&2| ^§ &X|2J i?2} SOI, Dh^3(52)2| = WPh APC^(65)Z)| d|2J Zl^ P2CHI ^X|oh3, §9^^ D^B( 

52) sj ^snai^h apcoK65)2| ^s»a«i axi^ a*, asoi oisuxi s*^s s^ife axis, ^eoi^s aeoi oisua, 0^3(52) 

D\ APCW(65) &OII BBI^I OHCOII. APCSt(65)2J BJAWSSAJSI Sffi S30| SOt'. &lAh HAI A|2J HA| J[ CHS^I £Ch3 ote 1§§ 2hX|3 

ao. 

01011 CHShCM, £ 2 Oil UEfLH^ & ^A| Oil Oil 2«g &X|01IAH^, 0||X| ¥^(34)M O^ohH, 311 QOh 0||X| ¥M(34)2] ^(^, 0^3 (33) Hi 
^SSaoPAl APC^(18)2| ^SWBIWXISI XI4" DOil ^&6fe SSSK)! CH5^ tfMQ- 33ll S3 H3| Hie Oil, Stt Oi2^0| »»«o 

3 oH£ Oh^3(33ph APCW(18) 6N» £d|b aa. 

SE, 9»0| 0I2UH, »US| HA| £^ Oil AH S ^2J Oil XI ¥^(34)2] gJ¥}h 0^3(33)011 UhBIXPI DDI ^ Oil, oH& Oil XI ¥^(34)21 = 01 J\ 
iH^I £|X| oh, 3 SCH^2| Oil XI ¥^(34)2J ^01 k^l £l?l IHSOII, HAI £^oj a»|3|2Ste B o| J=Hfi*o| ^6te £Ch. 0|2h H 

01, S&OI OI2UE BJ-AF HAI A|S| HAP* CHS^I a XI S3, D^3(33)S «a SH(13)2| »XI»H/H, SS 01 5 ^ Oil 8» ?S 

m nstt 4= aa. 

aS, S ^A|01|0|i ^OiA-i^, A||3P!M a^(10) EilOIOh^ bH£!<14, 15)M ^£ohi= APC^(18)0| otS, SSI Oil Al ITO^(19, 35) Oil 

2|«-A) &&o\ S01XI3, APCQ«18)S| a£0| ITO^(19, 35) Oil HJoHAH Hl^^l 4 h EH^ £|012ia. 0| HHSOll, H^Ail^ g 4=M2J ¥^[0il 
SIS ¥^i ^XilU APC&K18)£1 52 SSOil ^l9Jofe 2X^ 0|§°J SXHIM CHS# ^^o| fflnitt 4= &Ch Dp- 21 AH , « ^A| Oil Oil CEfB ^§ &X| 

SES, APCB«18)« OIS»SSM| f -aAJ HAI A|2| HA|°J W^PI- Btfga, ¥if HAI A|S| ^EH^j ^ »^go| f 6F¥ 5IB(2) fl£ 

H^AH^ ^SShXI &^l £101, Sxl°l Ell ¥£J 21- ^^o|iX|£^ m 4= §^ 01 &i PhXI^J s^^h ^6i5!CF. 

OI^OIIAH ^9JS ^AIOIIOIIAH^, £ 2011 UEHHte SOI, of¥ D\B(2)S\ SB Oil o^X|°^(35)g 6FX|^(35) ^011 Ail 3 2 M 3^(1 

0), p APC^(18) Si ITO^(19)e g^HiCf. 3 BILK 3 □£!, £ 9 Oil UEJ-LH— BPJ ^P^, ^, SF¥ PIB(61)£1 HPJOll o^XI^M ^^ote m SI 
0|,APC^(65) ^ ITOet(66)^^ Ol^OlXfc All3°jM £=K67)S ^¥ ^1^(61) ^0|| S|9(NI m&o\£: 51Hf ¥^°J &x|0il CHoHAH£ 

e isi ^s^- ^ a^ as ssoio. 



(ssia saa gAioii 2) 

£ 5^ B ^SOil TtB ^§ §x|o| ^A|0H°l ?S¥°I &3 ^PSS UEfLHH B ^A|0j|0il d>e ^§ &XPI- £ 2 Oil UEfUi ^A|0|1 1 

oil mm ^a axisf am biioio^ bH<y(24)oi iTo^(35)^^Pi oi^oixi^ &s ^^ej 5101a. 3 ^21 s 2011 UEfy ^aioii 1 

2| S¥2f ^^| OH SOIL ^ fi^^ ¥11 ¥01 oh 01 UEfUfe 51^^AH, 3 ^AIIS ^^SC|. 

£ 2011 Uatfl ^§ axlOIIAife, Ail3&^ a^(10) ^ aiOIOhS dH^(l4)£J gr^OI APC^(18)HF ITO^(19)o^ 0|¥CHX|^ 2S ^3 & 

aXIS, '£ 5 Oil UEILHb & ^AlOIIOIIAife, E«0|0« bH^(24)^ ITOOK35)SSS Ol^OjXIb B# £JCH2iCf. 3£|3, HAI S« U12] oh 

¥ 3IB(2)2| HPj ^Oil°> APCOK18)0| D^£I3, Ail 3 51^ 2^(10)M ^P^Ste APC&[(18)°I 4 h PJ ^ ^Pi £ 22| AIA|0||S| S¥2f Oh 

._s^xis., iT.o^.(i9)sp nisjaw.acK.. _ . . .......... . T - 

: ."aioipHE bH£(24)£ ssxH(4)si*a^oii flfls^i.;raeoii 2aa'7i-«^.-oaAi f aioiph«.HHfl(24)"oirAPcofoi. asat a^oirfe, 3.310101- 
* "$ hh ^"(24)2|* iffoi fi'aat'Sai ^e!^ot"APc^6irs»"dfsbr-tf4y» ^a^'sacf. 01 oir ch sf of ; ai'aioiioii "aoi/dfe.-E soil LhEhui^ 

UhSh ^0|, aiOIOh^ bH^(24)0| ITOQ|(35)o^S Ol^CHXIfe m APC^# H&^ohXI Sfrfe £101 2i^| CEHSOII, aiOIOh^ bH^(2 

4)^1 spioi 2«£j2ia2 ohse axh oieoi tt^ytt ^si^h ao. 

EES, » ^A|0j|01l 2ICHAHS, Al|3PjM 2^(10)^ ^Ah^ SEa^S APC^|(18)^ ^»gQfffl ITO^(19)2l 2S 5= k 3, All 3 PI M a^ 

(10)M ^P^ofe ITO^(19)0| APC^(18)2| ^3 ^ ^^2J S^S ^ao| S^l (Hi ^ Oil, Xil3& H^All^ £^Oil 4=M2| ¥^Oil S|S ¥^ S^IU, 
APC^(18) H32l SSOil 3|£!oU= axh 01^2] SXil if SIHIW 4= CHS Oil, <m^j^o| ^ ^§ &xlS 4= 



&XI2J tfAIOII 3) 

£ 10^ B Oil WtB ^§ &XI2J Ch^ ^AIOIIS UEJ-LH3 2iCL 01 PI Oil UEUHfe &X|(90)^ 2I¥&0| §gg[ S^Oife «|AH2SAi 
Pl^ohfe SS, 21¥^0| i§^e[ S¥Oifc ^ BfOI^M S^A|3|^ 5 011 21 oH ¥^^^^AH ^l^ofc SSAFtiOICK £ 11S £ 1021 

^a &xi(9o)s x^&e oci-ei ni-ss 3^21 uEfui^ ¥^ eesoia. 

£ 1001IAH, eijS §-X|(90)^ IHUd OO)0|| s» BhOIM^AH 5g &X|(25)M ¥^&°^Mi ^^£1CH 2iQ. ^§ 3BUdOO)S. £11011 UEf-LH 
b bh2h SOI, ^Oil ^Ixloh^.a^ ^ P|S(200)^ ( 3 bHE ^0|| ^Ixloh^ bHS ^ ^1B(300)0| ^DllOIA-iS 2oib £2^ W114PI- S 
&@ UBni(1-10)0|| 2JoHAH UaS Z-^e ^XlohOI a&£|fe SAI Oil, 3 Zl^ moil, OIl^CH TN (Twisted Nematic)! ^§(160)01 M^J^ 

^aoi^a. 

se, ^gxH(no)^ as ^ 3ie(2oo)si ^h&xhdia tr^h chi= s^2j pisoii ^^£ixis, ^§d6o)e g^japi ^IoHah, 3 ^¥^ ^H^a 
ch ao. 

01 OH SOII, ^S21 goj ^oil, 3 ^H^P ¥^0|, £ 1001IAH, SXIXHd 12)011 2|oHAH ^g£JCH ^Cf. 
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3BHI. 22 ^ 3IB(200)01IAi bH2 ^ ^ie.K300)3f2| ffl»HO||fe f ^^2\ ^Af 2^, ^ Si 2^(210)01 S XgJBSS 2S6K)1 

ao. 

nam bb, bH2 ^ imboooohah as ^ 3ie(2oo)j»g aiSBoiite, gibia 2^, ^ aii32^ 2^(310)01 a »sb y^b°m g 

S»« U££ICH HO. DDAH, « 41 Al 011011 AH^, 51 2^(210)^ «Dffl§ 2^(310)01 A|S Ii»8fe 9^ Oil AH, gf(ffi) 2^ Oil °JoHAH S|9( 
160)011 2^01 B31HHS, 01 IXf S^OI 3m.2| fiAl S^^AH D\^o\7\\ SO. 

SEB, UH2 ^ 3IB(300)OII/H 22 ^ 3|B(200)2S¥E| 2§9 ¥ BOIIte, g§ 2^(210)# ?S8PI «B ?§§ IC(122) 3! Ail32J= 2^( 
310)8 ?S3PI ^ eh ?§§ IC(124)^K ^ ^ofe aoi, COG(Chip On Glass) PI £ Oil £JoH 4I9S0I SID. SEB, 0| ¥ S S 9§§ 
IC(124pf 4l99fe S^°J 3^0||fe, FPC(Flexible Printed Circuit) PIB(150)0| mmSiO] SID. 

22 * 2IB(200)01I SSB Si B^(210)S, £ 1101IAH, BI8XH(1 10)011 SBB £2£ HIK114)« D\»M, «H2 ^ ?IB(3OO)0|| bH2 
(350)2| SBOII S^£JOH HO, BB, bH2(350)°1 D2^, £ 1O01IAH, ^?ig IC(122)£| ^ ^ B?l 2^)0il S^£|CH MQ. ^, =? 

eg IC(122)te bH£(350), £23 SIK114) &! Si 2^(210)0|dH= gg£ Si Seofb £|CH&D. BE, IC(122)2| 

gjSj & £l¥ 3^ PIBE! FPC ?IB(150) AhOlfe bH2(360)0|| °|SH 3^£lfl SAD. 

SEB, bH2 ^ 3|B(3OO)0|| iSS AII32M 2^(310)^ IC(124)2| ^ SHOil S^£i0H HQ. ^. IC(124)fc AII32 

e 2^(310)011 A1I32^ ^ISl *!S Siofb ^^^^ 3CHHD. 

SE, ?S§ IC(124)S| gJ^ ^ Sfifif FPC 3|B(150) AhOlfe blH£ (370)011 HJoH S^EICH HCf. 

om§ HHBOOOXJIIfc, £ 11011 DEHHte bhfif SOI, 22 ^ 3IB(200)2| &m ^(^, ^ &^)0\\ B»B(121)0m fl4J-»B(123)0| D^BD. 
SEB, bH2 ^ 3IB(300)2| bH2 ^{m, ££| o^)0il B»B(133)0IU fl4f»B(133) §0| OhBBD. SE, £ 10j|A)fe, B»B0IU ¥1^^5h e^J 
£Afe ^^oH2 HCf. SEB, bH2 ^ ^IB(300)°i bH2 ^011^, 2I¥^0| g^oil ¥Hf^°i ^^i^^AI 0|goPI 9\m Sx|(25)PF ^ 

bioim^ah otaao. 



(HAi.asi) 

DM011, EH^(100)Ol|Al£j SA| g«£j ^ All Oil CHohOI «8»0. ¥2, 22 ^ 3IB(200)2| Ail Oil CKohOI 41880. £ 11011 UEILH^ tt\ 
£F aOI, P|B(200)£| 21201fe, ^!4 h xhB(123) §y B»B(121)0| BSSO. BB, 3IB(200)2| Ui201lfe, »».0[o SA jo| □^^B(202)^^ 
§^SCH, ^4-°J HA| £M M0I2J &X\olH, SEB fiAl g«e ^§3fe -SSjnSA) ^I^SUl 2^D. 

SEB, Si 2^(21 0)Hf A1I32M 2^(310)01 Ixiofb S^Oil QigoMAH, ^, 0^3(202)^1 JW^ S^Oll CHgoK>1, ^fii ^Ej(204)^^ ^ 
§£i bH^^ D^aoi HO. SE r S ^AiOIIOIIAH^, R(^^), G(^^j), B(§^)£J ^aH ^EH(204)^h Q|0|E|3||S| fiAl Oil ttti^B ^^DOIfi mm 
(£ 12&S)S £101 H2, R, G, B fiAl S^m2\ All ^H^ 01^ SM^fj 1 5F4r# ^^oh3 Si XI 2, S Ol^Oil BSEIfe ^ OhU 

D. 

DM Oil, £ 110i|Ai, §2IH^ Ol^OiXI^ @BSfS|(205)^ M^j 0^3(202) §y ^ EH (204) Oil 2|B BXW S&fiiofb 0| 
2 Oil ITO eHf ¥8 SE2 XHS^I- HI |^[£g IIH E| y Ej OH , Si 2^(210)H^ £|CHHD. 3£.|3, Si 2^(210)°] fi201fe, BB|0|0|£ 
§2S OI^CHXI^ bH^ ^(208)01 S^SCH HO. SE, 0| HH»oK208)0||fc > bH2 ^ ^IB(300)a HBS^I 2011 ±^2\ ^9.^ ai^J flE|^ 41 
AISO. SEB, 0^3(202), ^£-1 ^EH(204) ^ BB»OK205)S SAI g« ^011 AH ^ lifio^l HH^OII, a»ffl'(110)S| ^^Olfc Oh 
esjOl 21 1| S*D. . 

^ll^oHAH, bH2 * 3IB(300)2| .^011 Oio[0\ iS^O.. ^IB(300)a.-aBO||t,-fl^»B(133) 3i B»B(1 31)01 §:^@D.. BB, .^IB(300)£| - 

LHB-aa'oijfer-BBa'-a-a^'aaB-afe sniQt(303)oi a-aaof-.saD; -ot •■8hi-qk303)-si sa-oiite seb;- b-a^ : -s-a-HtssMa bai -ehb-v-v 

(312m ^»SafSSA)2| fg Eaa«314)0| ^§9 CD AII32M 2^(310)01 ^^£JCH SAD. SE, ^|B(300)°I S201I 8H|0«30 

3)B O^ofe 51^ }|B(300)°I fiBOII i^Sb ^Ah im§j(312)£J isfgl 94hA|9PI ?IB0|O. 

BM HH©(312)g g Be, Ml B CI, APC OI^OHIH, 22 ^ ?IB(200) ^ Oil AH ^AhS BAhohOl, DAI 22 ^ PIB(200)SS £IM 

dPI ¥|5HAH 0|g9O. 01 CQ1, BAI- HHB(312)g B2B S2(^®)^ Si3, SolBj ^^ol bKIL) BMofe ^P^OI #D. OIB ^ISHAHb, 

BAI- 211 0(31 2) e CH^ ^IMOI Hfe 2 Oil g^ofe 510I b^^iohO. 

SE2^I(314)^ BAJ IHi!(312)MO£ ^^l, ?^|5|2gb ) BAI- EH B (31 2) El 2§, h £fe Oil XI ¥g(34), ^ ^2 ¥^0| 6H|a[(3O3)0|| 
SBhSE^ l^SCH SID. 01 OH ^ Oil, BAI- HH@(312)H1 fi2g ¥S SEao«314)SS B261 gO^IIH^, B ^A|01|01|AHb BAI- HHS (312)01 2j 
¥^ BXH8HI ar^ll SO. SE, Oilll ¥^(34)^ 5§ 3X|(25)S¥E| A^S 3"B ¥^A|?1 «|g(160)SS SSStte S^, ^ 

a ¥HF S^^^AH sfSBD. 

DM Oil, A1I32M 2^(310)H| fi2 ^0|| MSQ«307)0| Oh^BD. 01 MS&K307)g, OIIBCH, Ti0 2 ^Oil °|oHAH S^SCH, M B (312)51- ¥ 
S £2^(314)M fiBA|?J AII32M 2^(310)M S^oPI ^IB a^#Hf, £^2J ii CH¥^ BAUPIfe §i SBD. 3£|3, S^^( 
307)£J fi201fc, fi£|0|OI£ §£^ 0I¥CHU^ bHi,^ k (308)0| 1^£JCH HO. SE, 01 UH»o*(308)0||fc, 22 ^ 3|B(200)3t bH2 ^ 3|B(30 

o)m sbopi 2oii, ^1^2^ a a aa^t ^aibo. se, hh2 ^ pibooojsi his h^ah^oii chb ^s^, hsi«, uhaoso. 360, 37 

0)m MSB ^Oil BO. 



(^mxh e^) 

DM Oil, oh§ EH y (100) ^ ^iXH(110)^h ^^£|^ §« 3^ Oil CH6^, SE 11 £|0||, £ 12SE S^ohOj ^SBO. OI^IAH, SE 12^ oHS" 9^ = 
^AIIB UEfLHb ^2£0IO. 
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0\m £BM UEHJte ttta I*0|, 2B * }|e(200)OII AH 2] g§ 2^(210)S SSIH(110)^ S^^XI Oh^Elfe dHS 

^ ^I&(300)CHIAHfe, HH2(350)# ^^ofb £2^(354)01 g§ 2^(210)011 CHafo^^ gJgXHO 1 Opt S^^XI SaHW DtB 

an 5ua. oi msoii, u«xb(iio) soi, ^bioiahs a a- ? a#a £2£ siwiu)! qas uis^ bm*ai9ib. a*(2io)j» £ 

aoK354)0l 5HS £2£ aWl14)» AH 2313 °S a^H^I SO. 

OPI/H, bH £1(350)^, Ut» ^0\, g§ 2=J(21 0)31 ?§§ IC(122)2| ^ K[0\M 2?I3£M S^ofc 3i£^AH, «[Afg £2^1 

(352)21- £2S|(354)0| 3#a 510! P. 01 S, SMhg £SB«352)8 EM HH@(31 2)Hf SUB £2§I EHE-jye]- 310\J1, OISPWIS, ¥ 
S £2^(354)8 £2^1(314)^ §gf& £2§i SiA^ £2&K352)MCf£ «:>», ^SlSjSSte, SMS £2e|(352)£^¥El 
011 XI ¥^0| o^X|°|(303)0]| §oF£l= EH El a «■ 2101 CI. B, a8JH(1 10)?t ii^ab: S^Oji^, £1101! UEUHfe tdhSJ- ^01, BAJ« £2^(352 

)s ^saxi awi ¥g £ao«354)Boi o^aa. »a»B. ewa £aof(352)s H*n(iio)fii as s^o^ah, g§ 2^(210)^21 3^ 

£, £ 110HA12I £2£ 14)21 *jgS, *ig21 B°|#. *!X1IMC|£ ^&o| 33|| £1 CH 2PI HHSOH. a«XH(110)2| = »»©S & oi- 

H& 51xHg M0IIIB. MCI a*t8Pllb. £ 12011 UEUHfc &0|, U«XH(110)2| ^ aao|| Cf^2| £2£ flXKlUpf HBaPn'MflSb 

^£oi a a. 



p§§ ic2i ms §^ FPC 3IB2I Sth S«2J e») 

ll^oHAH, bHB * PISK300) e ?§§ 10(122, 124)^h aSSfe 82|0IU, FPC 5IB(150)0| SSSfe S^2J e^Oll CHo^Oj «a»CH. £ 13 
S 0IM2J S«01IAH2J m&m g£!©£ oFOI UEfLHfe BB£0|CK £eh £ 14b ?§§ IC(122)2| MS S^0||AH2J UEI 

LHbr BS£0|CI. £, 4f*B W» »0|, bHB ^ PIB(300)OHfe, /OHM 2^(310) 2|0|| t dH£!(350, 360, 370)0| D^aXIB, OPI/Hfe. ^§ 
§ IC(1 22) Oil &^abr bH2(350, 360) M Q||M MOi SSeCk 

^2, 0|*a £B01I U El Life ^01, ?S§ IC(122)^¥& S^£Jb 51 <M^S g§ 2^(210)^X1 ^Bo[D\ 5\m bH^(350)^, 
tt[2± ^01, etAha £2^(352)^ fg £2^1(354)^ 2S|eB 301X121, ?§§ IC(122)P|- ^§£|b S^OUH^, £ 13011 UElUb tJhSh ^0|, 
&IAf^ £2^(352)01 Dh^SXI S^H, ¥S £2 ^(354)^ £JCH2ia. &2!ofB, ^MS £3^(352)8 ?§§ IC(122)£F2J ¥^^ HI 

Efi, FPC ^ie(150)°^¥El geSlb'^f tl^LM ?§§ IC(122)^X| §^5^1 flft bH^(360)8, DhS^WIS, 2iA^ £2^(362)3f ¥S 
£SOK364)» ^ISef 510|C|. 0| g «|A^ £2^1(362)8 &J"Ah IHS(312)0IU £2^(352)^ SUB £9§i MEiae 3tO\H, UiS 

J[X\^, fg £2^(364)8 ¥S £2^(314, 354) 2f §U& E2§I ttAFS £2^(362)SC|£ ^^l, ^ KAJS £2^(362)^^^61 
Oil XI ¥^0| 3^X1^(303)011 S6h£^ HHHaff 30ICI. E+XI, bH^(360) § 10(122)71- £! FPC 7|»(150)0| Sl^Sb 9 

«(£ 14011 AH ^ £EA| ohXI &M)0||AHb, ^Ah« £2^1(362)01 0^£|X| S3, ¥S £2^(364)^^21 £1 01 HO. &B6hB, ^[A^ £2^(364) 
S ?§8 ICC 122) 21- °J a» ¥^ FPC 7IB(150)a2| Sit HloFCN a^SCH 2iCK 

OIBIB dH£(350, 360)011 CHohOi, ?§§ IC(122)t. MS PI CfM2| SOI 6h01 COG ^2, S|AJ2fa S^2J ?§§ IC(122)2j UB0|| 

b, 3 LH^ 7^&XFd| ¥^0ll 2^01 ^4= 0^£|X|B, OlSHeh 2^ ^Oilb, OH^jCH ^(Au) 0 |^01X|b SH(129a, 129b)^^ Dldl H£ 

aoiao. 

nan, aenh ^ah^ aa^i- ^oH2a. ^, bxi, bHB ^ 7ib(3oo)«iai ?§§ 10(122)7^ msm s^oii, oii=ai ^31 as a*wi(i3o) 

Oil £2^ gjXh(134)M a^o^l M^AI^J AIM g^2J 0|^^ £2^0| ^XH^Cf. QMOll, oH& 0|^^ £2^0| 2^ 6^0^ & 

?§§ IC(122)a bH^ ^ 7IB(300) A^OIOil SXISO-. DhXWSS.-SSS lG(122)3-«:XPt aS&ffO||. f .SHS 0ia.a.£SW«-71»M-BHB^ 

? di'oirn}a/^ss"ico : 2^ ' 

^¥E12| <M^S gj^ofe gj^ ^ gH(129bfe bH^(360)g 9^6fb ¥S £2^(364)011, ^ S^XH(130) LH2J £2^ ^JXK134)S >1^AH 
27|^lHM §^£l^ll S C|. 0| HH, S^XH(130)^ IC(122)2J 2^ S^Si ^7IU, £S, e^^¥EH ^ofc MXIXHS SS^I 

aa. 

£, OUIAHfe:, ^Pe§ IC(122)011 &^£|b bH^(350, 360)g Oll^ MCH ^SSJIXI^, ^P^g IC(124)0j| B©£|fe AH3PJM 2^(310) » FPC D\ 
B(150)^S¥E1 A J§i ?§§ IC(124)^XI SeSPI ?1S|- bH^(37O)0ll □oHAH£, ^^1, £ 13011 AH, m^>^ UEILH^ dhS| ^0|, 

bH<y(350 f 360)^ DhSPHia ^^£M £ICH2iCf. 

^, ?§§ IC(l24)M¥Ei #^£J^ A1I3&M <M^M i^oPI ^eh 2^(310)S, bU£F ^0|, &IAh IHH(312)^ ¥S £2^(31 

4)0| ^j#a ^?^£^ aCHSiXlPi, ?§§ IC(124)7J ^§3b S^OllAHfe, &|Ah 5HH(312)0| Dh^aXI StU, ¥S 2^(31 2)H^°j- ElOl&Ch 
ft BCI-B. BAt MB(312)S IC(124)a3 SU" ¥^# HlohOl a^£!01 ach 

£e.K FPC PIEK150)o^¥E1 g^Sfe 2|S ^§§ IC(124)^X| S^oPI ^le[ bH<y(370)^, DhSh^hXIM, &IA^' £2^(372)^ ¥S 

£2^1(374)01 ^#a ^^^S £10^aa. 01 i, £}A^ £2S|(372)^ SI Ah EHS(312)0IU ^A^ £2^(352, 362)iF gglfi £2#^ IHEH 
a » 310IQ. SEK. £2^(374)S ¥S £2^1(314, 354, 364) S^eh £3§i &IA^ £2 S|(372)MC|£ ^^l, ^ «IA^ £2^(372 
)o^«El 2§£lb CHI XI ¥^0| 6hX|Q|(303)Oll SoF£^ EH El a H 5iO|Q. BX|, bH2(370) g 10(124)^1- ^§£1^ §^ ^ FPC ^IEK1 

50)01 SltSbr S^OIIAH^, ^A^ £2^(372)^ D^£|X| ¥S £2 ^(374)o^oi- S\0\91Q. SFBStB, &IA^ £2^(372)S ^ii 

icd24)aa ¥^ a fpc 5i»(i5o)j»a ¥^e nia^oi a^soi aci. 

nam. oiae auhbm 2^(310), «H2(37o)oii pskx, ?§§ 10(124)*=, ?§§ ic(i22)a ojs^wis, 01^ £2&ie ^^ah s^g^ii 
aa. 
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EEB, bH£(360, 370)011 Wo\0\ t FPC 31 »(1 50)01 £ji^£Jb 3^01|£, DhSPhXIS 01^^ £a^0| 0|gSO. 01 CHI 0*2*, FPC D I ©(150) Oil AH, 
Me.|0|0|£2> S^ 3>IXH(152)0|| li£S bH£(154)£ bHd(360m ^go^ fg £3^(364) 3=! bH^(370)g ^Sofe ¥S £2^(374)011 Ql 
SK*. S*tfH(140) LHHI £££ SJ»(144)» 7\MM S^Q. 



(JillS H^AJI^:) 

CO AH, &#B ^3 HH^Hl HSAII*:, ^S|, dH3 * }|a2| X||£ HSAll^Oll CHohOI, £ 15B SSohOI £9 SO: flE, 01 31 AH b, S§ S 

=(2io)m- Aim em a^oiojoi n^sfc hai s^e g£s S shah ^sste s^s bo. 

^d, £ 15(a) Oil UEWfe UFSI- 30I, 3IB(300)2] LHE a H Oil f Ta 2 O s O Si0 2 §§ ^IHElij SOil 2|oH gsjohOI ohX|af(303)8 ggBO. 31 
^oHAH, £ 15(b)0ll UOUfe bhfiF S0|, g &xll ofe ehUgSI £ae(312')g ^fflHB gOII 2JoH S^BO. 0| ES§( 

312')^AH^, OlISCH, g^dl^ 98% 3£2J g(Ag) 0|£|0|| «S|S(Pt)-?B| (Cu)» S& K o^ »eoiO, ^•^d|-^£j B3. 3 ^Oll ^-¥E||^(Ru 

) -?£|o| »e ^oi un^mo. 

3H^oHAH, £ 15(c) Oil UEHJte SOI, £2§(312')i HM0^3aHH| ?|* » 0||§ 3I#M 0||§ oH >H ,IM 0 o' oh 3 , HAI S^OIIAH^ EH 
@(312)°S oKH. HAI S« ^OtlAH^r £3^(352, 362, 372)°^ BO. 

0| £ 15(d) Oil OOUIfcf fcttS- SOI, ITO SUf S£ £2#(314')e ^fflEiH SOII 2JoH g^BO. 3£l3, £ 15(e)CHI UEHJIfc fctt2f SOI. £ 

a#(3i4')e ss&i^32hiii ?i£ §y oiiij 3i#a oigmoi may sua, hai s^oiiAHb f§ £a^(3i4)^ o\n, hai §^ ^ohah^ 

ESQK354, 364, 374)^^ BO. 0| EEH, &>Ah MB (31 2). HAf« £3^(352, 362, 372)0| £#£JX| S*£^, £2^(314, 354, 364, 374) 
2] ^2 s o|| X | «S(34)0| 8H|OK3O3)0|| S6[£^ BO. 0|0|| OO, E2§(314')2| &Q\ ^0\\t:, EH 2110(312), &A\& £3^(352, 

362, 372)2J HS0I £#£|X| &D\ me Oil. 0|S2| ¥*l-*tBI SOI &XISJI SO. SEB, 2jg (160)31- BA\ HH0(312) AhO| Oilfe, ¥S £2^(31 
4)01 ^HXHEJ^I OH SOIL M@(312)S£¥E| M^gOl fill 9(1 60)011 S#£l^ SKI81JI SO. 

EE, 3 01^21 XHBI01I aSHAife. £A|M a^ShXISh ZIEhol ^Soh2, £ 1101IAH2] aSS|(307). UH 9^(308)8 ^AHQj^ S^Sm, oHg UHSTBt 

(308)oii as xHdi# «Aiao. ^ii^ohah, oiae hhs ^ ^iBOooja, d^^jis bH»Bt(208)oii x^m AiAie- uhs * :>ie(2oo)« £ 
andu)i ^^ai «<*Aia ^sxn(no)oii °ioH s«sa. 

Oeoil, Q£0\\ ^EH^ ohCM, ^MIH(110)£| JW^ ¥^0ll ^§(160)^ ?B60.' 3d|H, 4fB££ £IM^°^Ml EHy SHI Oil ^3(160) 

0| 3 oH& ^H^P »X|XH(112)S M»BO. 0| ^, Uh2f S0|, ?§§ 10(122, 124) §J FPC 3|EK150)S ^SSfe 51 

Oil £ 10011 UOLHfc ^§ IIIIU (100)01 SO. 



(HAI §^ S) 

OM01I, 0| EH & ^^011 mm ^§ HAI &XI2J HAI g^Oll CHo^Ol Z[&o| ^SthO. ^^e^ ?§§ IC(122)^ 5§ S^(210)£J ^2|0|| 

□ o^Oj, 4=^^Ah ^IZID^O ^§°1 ±AHS S^S ei^^ofc ^P^e IC(124)fe S^OI °j^S 51 3^(210)011 ^XloFfe HAI 

£M ia hai mgoii mm M\n&^ tim.m zwmm^ mnmm £=K3iom >i^ah ^ getio. 01 an, si 2^(210) * aiizlsim a > 

^(310)0||AH o]^F£lfe aa»0ll OOAH, oH& 9S(0IIA|2|.4a(16O)2| bHE fc «EB^ HAI £^0hO SIOISO. 

O^^IAH, £ 1 1 CHI AH , ^01IAH2| 21^^ H»B(121) §y ?I^»B(123)« ^ti^^Mi ^§£| &E»J\ SH, SEB, 39 ^ 3IB(200)-> 

la ^EH(204)^Se 2^(210)^^§(160)->A]|3&M 2^(310)010^ >1^AH WAJ ffl@(312)0|| £^oFH, Oj^lAH BJAJShOI, 3M S 

asi'a!£s >i^^o. 'ooAr, BAtaljiiAifc/'sa &^&o)w AnijB-s--a^(3io) T Afoi«re!Pts aerwoii-siw^iacieoj-fii M»-firar-~ 
^i- ssnf^sMi, e e^At mie(3i2)£j &.uh ^ stei s^sm ^1^^°^ a«non» eixis^ ^^01 hai £^o^^iioi£i^i so. 

se, ^ahoiiah, xims- mm, s-e, &iai- m©(3i2)^s eiAhofc ^^3f buno^oi, 3 &mou mx\6\^ ^^^(307)^^ ^Ahofe 

^^0| &WaO. 0|aHB.MsQ|(307)8 O^ote 0|^^ Olif SO. ^, H&^ofc &[A^ EH§j(312)°l m&/^A^2J £ 16011 

UOLHfe ^0|, ^y^o^ o|g£|^ l^Dls^e ^^6^1 Hh&OI ^311 goil df^AH SiA^SOl Xl^o^ S»0| 2JO. 0| ^Hf, &l 

A I- IH 0(31 2) Oil °JoH ^AhS #^ ^^0| ^CH^, [Elfe SafOI 2^H^, ^o| HAI M 6fc S^Ollfe, ^ XH^^Oil 2[g§§ Q| 

XI ^| SO. 3 EH AH, §^ ^M£l » Oil CHoHAH^, &f Ah EHS(312)0|| 2JoH «J-Ah£|^ ^^HF tilJUofOI, Ss^(307)OilAi «UF£lfe &^l o^OI 

, SUS" MS^(307)3F ^A|- EH0(312)M SB SiA^OI lib 318 ^X|6fe 5101 0. 

6ha, £ 11 Oil AH, bHS ^ ^l&(300)S| bH9 ^Oll ^Ixlofe £g Sxl(25)M SSAI^J oH& 5§ Sx|(25)S¥E|5| a^ ©a©(131) % ^l 

^»B(133)« ^ij^^Ml ^§°J ©a &EH2t fli SE&, bHS ^ ^|&K300)->0||II¥(34)->A||3e!M 3^(31 0)^2" §(160)^5a 2^(210) 

^ 5|B(200)-^HaB(201)0|BH= S^M >i^AH 5MI-XI- #AFSO. DCFOAH, ¥^§0l|AH£, g§ a^(210)» AIIZL^^ 3^(310 

) AJOIOII &i^hS a^X^Oll £loH ^§(160)£J um ^ShBH^MI, Oil XI ¥^(34)M a e a»B(121)» en^ohoi il^^o^ att 

Xh Oil 5|| &JX|£lb aiTOI HAI £j= Ol-O MO\2l?\\ SO. 

0|^£| SjU-, S ^A| Oil Oil CE^e 2"!! &x|01|AHb, 2l¥a0| §M6^ &1-MS0I £13, 5J¥aO| ^ O0|M(25» S§A|3|fe 51011 °JoH 

^ ¥H^0| £131 [IH^Oll, CH£ 1(1S!)01IAH£ HAI ^ 4 s Si^ll SO. £B, S Al A| Oil OlIAHb, "JMofb &IAh EH §1 (31 2)011 , g £b 

ofe g if 0|g6h3 ^KAhSOl ^0H4, a^Xh £|80^fe a0| K0hX|3, 3 Sif, HAI D\ 3^oHaO. £ 

SI, ^ ^AlOllOllAHb, ¥@ a^(310)M ^^ofe £aS(312')# ^Ollfe, &>Ah HH^(312)£| H90I 2I¥^ £#£lfe ¥^0| ^XHofXI & 

oa^, BAI- EH§I(312)£| ¥^'^E.| ^0| ^X|£J3, 3 ^Bf, dlSI^OI &&SO. 

£B, 39 ^ 5|B(2OO)0|| 0^£J^ g§ a^(210)S £2^ SJXKl 14) SI bH^(350)e >1x|AH bHS * 5IB(300)SS ei#£J3, SEB, bH^(3 
60)011 2joH IC(124)S| g« 2^X1 bHx|£l£^, ^ ^ A| Oil Oil AH b, &± 0H^^i^^gjOll£ i?ofB, FPC ^IB(150)a2| SBOI 

b a si b ^ixioiiah Bsgn sio- oi ns on, Ala ^§2i aoiaa vast ^ ^o. 
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SIS, A1I3PJ^ 2^(310)^ ¥9 £2^(314)^, S E+XII Si ^g£S ohtr g CT3 0|¥CHXfe ^hAh EH©(312)S 2(86! 

£joio|oag t XH»&0| ^1 DhS^XIS HAI 9 2* *ttO||A)2| dH£!(350, 360, 370)^ 2^2* £S 01(354. 364, 374) 3h BAt 

IH@(312)^ £2§2S Ol^CHXIfe BAhg SES&K352, 362, 372)g *jS& a0i&°°S f XHS2J0I ^3il £S33 2iQ. 

^61, FPC ^IB(150)o^¥Ei qp^g IC(122) ^ SHOil 0|^^[^X|£| UH (360) Oil , g§ £!S8 S^ote IC( 122)2] Bf &J 

oi ssa^i imeoii, ^ a^oi a^iaa, a^u, 3 uh£ ^di^, ma(37o)a- tnnohoi ao, 01 oisoii, uh£(36o)oi zaxisoia, 
as »8toi ai» 9»s ¥ai» ^:>h biji a a. oiai cnshoi, m ma\o\\o\\ sjlo\m°\ un£(36o)oiiAH^, 3 eon °jsh jh»i*oi w^ii sean^, 

as iJoh£| 9»0| *!OiaCh. 

SES, A1I3PJ^ 2^(310) m ?§§ IC(124pK4lSafc S^CHIAHfc, SI- A I- HHa(312)§ Oh^axi S3, ¥S £8^(31 4)SSB aOi&Ch. EE 
», bH^(350) m U§XH(110)Q|| S»Bfc 93 ^ ?§§ IC(122)Ph 6193^ 930UHb, BJAh« £EaoK352)S Qh^aXI ¥9 £8^(3 

54)o^o} aojoiP. 

□hSPHIS, tJH<y (360) g ?§§ 10(122)71- 93 ^ FPC 2 1 EK 150)01 g^£J^ 930l|AHfer, Eaa«362)S DheaXI S*3, ¥ 

9 £ao|(364)o^ £JCH2iO. SE». dH£!(370) g ^§§ IC(l24ph 4193^ 93 K FPC 3|B(150)0| 3tJ£lb: S ^ CHI AH fe, BAhS £2 

■ok372)s Dteaxi aa, f§ esok374)ssb awao. 

oi^Bf uoi xnxiofe e ths is n^goii ^oisjH^, n^m g^oi ^ouxihr ^soii oi-^ofe ^s tih^ohxi sapi ih^oiq. m, 

m& °l XHSStS ^31 6h£r ?^2§ ohPJ, ¥9 a^ EEl=r ¥9 £Eant£| Sh# a^OII 3» BIAI- EHij EEfe Ea^tS §£!ohb: ? 

g0| dhi^ohXI2}, OlEHSh ^£0||AH£r, OHfJCH, ?§§ IC£| SS01IAH2J §^ Ml* i^OII 2JoH, oH9 Hi JH^ST OfflOll, IJ^&OI ^2° 
S SH9 £}Ah£ £a^0| ZMBSS^EI ^£18 ^s^OI &CK 3 an AH, « ^AlOllOllAHfe, gi*OI UEPI 4HzE ¥^OIfc, ^ §1 O^oHI 

¥9 a^ se^t ¥9 sa^H^ej- ^^shah, g mm ms\ ^z\m oiboii ^xism 2^ 3301a. 

Ol^o^ flae ^01, S ^AIOIIOIIAH^, £ 12011 UEIUfe hJF£f ^0|, A1I3&^ a^(310)g ^P£!6fc ^9 £8^(314)21 Oil XI ¥^(34), 
m 21 Ah EH@(312)0| ^XHohXI Stfe ¥9 ¥^0| X^e|(202)2| 2>^0|| SSofOj 0^32 0|M£| Oil XI ¥M(34)0| ¥ 

HI fiAl A| Oil 3 ¥Hh 9^^^AH ^§6Q, S«. ^Ah HH 0(312)01 BAJ HAI AIOII & KAI- 9^^^AH STSehQ-. 

0|2| ^01, g ^AlOllOilAHfe, ^ SIAI- 9^SJ SI ^ CHI ^Ixlofe ¥9 £8^(314)2] CHI XI ¥^(34)S & ¥HF 9^^^AH 0|goh£^ «7| DJSOIK 
£ 12011 AH, &IAI- SH0(312)Hf »»n«202)2| ^CH^&l XI Xll^ 2xf SE^ 3 W2| Oj^^aH o[0\^ f 3 01 5 ^ ^0| Oil XI 

¥^(34)HJ = XI4= OIU.OIB, & B*Af 9^if & ¥Hf 9^ A 1-0 1 Oil S^jb|£j »5|X| S^3, 3 HH^Oil, SX|2| HA| «^0| &|AhS2f 

¥Hf^ Ah 01 Oil AH ^sf£J^ 9¥0il£ HAI M^Oil &s>W ^^Sfe 51 ^ ^X|^ 4 s 2iCf. 



(2H§ SXI2I ^ AIOII 4) 

SE 1 0011 UEffcd ^A|0j|01|AH^, a^(210)M ?§§ IC(122)0il SJoHAH ^§oh3, Ail 33^ a^(310)M IC(124)0il °JoHAH ?§6fh 

x!ia. e ^9^ oi an & ^£joii thsaxi oii&p, s 17011 ueflh^ tdha- ^01, g§ a^(2io) sy Aii3eiM a^(3io)°i 

1SI9& HdhOIbi IC(126)0il °J oH AH ^P^ofc SXIOIIE ^Stt 4= MO. 

£ 17011 UEfUi^ &X|( 190)011 AH a3 ^ ^l&K200)Oil g§ a^(210)0| X^ST^^ ^^^H 2 S" oh 01 i^ab SOil AH £ 102] s 

xi(9o)£h seoixiy, a^(2io)oi sh^^^¥a, 3£i3 oh£H^ Si a^(2io)oi ?*2§¥Ei, ei^aoi ic 

(126)011 S^£JCH SOilAH SE 10SJ SXI(90)» 6K>|»Ch 

l ^§'g ; IC(126)fe i £i02J-.eii§:^^^^^ '^SSTCd^zra-^SS" IC('T24)»-va'» , »V3! , 0|Q?--0l .OH S Oil; '■^S*-IC(126)-S|"-»S! *r 

AH3PJM a^(310) 9 Oil, bH^(350)e ^XIAH a^(210)0||£ m^-S 0\ SE-»;FPC.^IB(150)S 5J¥ fflS(EA| "a^s^a ? 

S8'IC(126)« XllOioh^l flfi- HH^!(360)(370)^ ^^Ai ■Sa»P|| : a»: " : ' " ' ' ' "' 

OMM, ?§§ IC(126)Ph ^Safe 9^ ^X-il^°J bH^l fiilOIOh^Oil PiohOi «BBO. £ 18^ 0| m& £ilO| OhS^ m%\m UEhLHh s 

S£0|C|. 

OI EEPiOil UEhUife dh£h SOI, Ai|3PJ^ 2^(310)^ ?§§ IC(126)2| ^ Oil AH Hl.xPh ^CHaOj, SA| 9^^hX| UHxia^QI □ShO^, bHa( 
350)^^¥Ei g§ a^(21O)7?hX|0il □oHAHb, ?§§ IC(126)°j ^ Oil AH HlxPh gojXj Y^tf^S ^, 90°2J ^^oh3 

, EES HlxPh ^CHaCH, HAI 9^7?hX| UHxia3 &0h. 

bHd (350)01 ?§§ IC(126)£J ^ Oil AH, YS"8f^S 23&Sfe 9^ Oil AH 3 BlxPh golX|3 %L±z Ol^fe Oi 930| HAI Oil 3?| 0^ ohXI Ql 
H ^H||0i^(dead space)0PI [EHSOICN, 0| 9^0| ^29, 3PiM 1S°J Qi§. ^£1, ^ DhCH ^dh^^¥E^£J ^i^ ^H4=^h ^CHXI, 3 bl§M ^ . 
BHoPI [ffl^OICh. fiEft, ?§§ IC(126)°J ^ SHI bH^ (350) Oil COG Jl^Oil 2JoH Si^oh^l ^loHAH^, 0]± §£2J ElxPh ^SoPI QH 
SOil, ?§§ IC( 126)2| Si 9^ Oil CHoHAH^r, HlxIS ^CHSh^ 510|Qh. 

EE, EE 17011 UEhLHbr ^§ &X|(190)Oil %LO\M, S§ 2^(21 0)2J ^H4=^h 510|dhPi, oH9 g§ a^(210)g !.^2g¥Ei D J 9J#oh^ 
o^oh01£#Ch. 

•SE». £ 19011 UEhLH^ bh£h ^01, ?§§ ICS S!|g (100)011 M^o\X\ &b EfEJOil^ ^j§t 4= 2iCh. ^, 0! EEPjOil UEfLHfe &X|(2 
90)OilAHfe, ?§§ IC(l26)^h Mm S §2J ^|^01| 2JoH FPC 5IB(150)0|| ^SBW SiCh. EE, TAB(Tape Automated Bonding) D\^m OlgohOI 
, IC(126)« 3 Ui^ £IHOll Sllofe »B, ^§ ll||tf(100)at 3 £| = MI S^oh^ ^^^^ oh01£ ^Ch. BXI, OIHB Oil AH 

^, sh^40h ^OhgOil CCh^hAH, FPC ^IEKl50)ih2J 3^ 4-^h ^^hoh^il @Ch. 



(2i|§ Sx|S| ^AlOjl 5) 
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£ 11011 U El- Life §xl(90)0|| »0|Afe, £ 01 ^CHXfe o[X\ ^(303)o^AH M^M g*te 2^ OlgSKXIEl, » 015! 

oil ass xi am, iTou sn 2 o 3 sni- ire £2 urns oistt 4£ aa. hehah aeon, »xibk303)ssai £2£ xhsm oise a Albion 

CH»0| SSeCL £, £ ^A| Oil Oil WtB S»§ S h X|{= 2|»2!2£fe f E 10011 UEHJfe ™§ §xl(90)2f SSJoPI OH&OII, OPIAfe LH¥^2J 2 

^01 li- bHd s^jss skx ggspis ea-. 

£ 20£ B gAIOIIOII me SX|(390)2| ^3 HH (100)51 XgJ-«« OJSI- nfBef ^PSB LfEJ-LHJH 21 CK £E», £ 21^ 

bHE ^ 3IEK300) e IC(122, 124)31- ^§£1^ SSJOIU, FPC 31 EK 150) 01 StfHfe: §^ &9 ?51 U-EJ-LH jlI &Ch 

OIBSI ££0||AH; SHI^(303)S eiA>« SES^SSAIfil &A\ EH gj (31 2)0| U, KAhS £2^(352, 362, 372)2] U^tSS »»A|3PI flfiHAl OF 
^Sfe SOIIAH £ 1121 ^A|0j|2F DfSPfXIXIEh ITOLI- Sn 2 0 3 ^ £2£ SU S^Sl 5fe XHS^ 0| = CHX|br SOIIAH £ 112] ^A|0||£f 
6f0|»Q. 

0| SH|OK303)S. ^#6fe d^£f SOI, ¥§ £2^(314, 354, 364, 374) HF §gJ S^AII^OII 2JoHAH, 01^21 ¥S £2^3F CH^ SU 84f£S 

21a. 

S AIOIIOII "Si & All 51 SH. « H HH^, All Ziffle 2^(310)0||Afe, £ 200II UEHJfe tlh2|- SOI, KAI- EHS(312)0| SJX|o« 

303)3f ¥@ £2^(314)011 2I8KM ^H£?IS£|Il, £E&, ¥3 £2^(314) § £UF EHQ(31 2)°S¥E) S&ate Oil XI ¥^(34), ^ ^£ ¥^0| 
XI St (303) Oil §6[£^ SgSCh 0| ttHSOll. All Ziffle 2^(310)^ £3 XH^OII 2JoHAH fj&S 6>X|o«303)j», fi[A|- HH@(312)3f, ¥S £3 
at(314)S £AHCH^ ^§£[ 3S ^S3|- iCf. &, ^Ah EH£!(312)^, £ 21 2| i^^AH UEHIfc OhSf HOI. IC(1 24)0|| AH2| mm ^ SH 

(129a)2h2l §§[ H|o^£H? ^^£jCH «Ch £, Oil XI ¥^(34)^ ¥^ HA| A|£J 9 ^§sfQ. 

QMOII, ¥ £HH^, ?§§ IC(T22)£| ^ a H(1 29a)0||AH , g§ 2^(210)^21 §^ ¥^^X| bHx|£|fe UH ^(350)011 AH fc, £ 20 £ £ 21011 
UEWfe dhSF ^01, BA^ £2^1(352)01 Sh XI B* (303) » ¥S £2^(354)011 2|oh0i ^H£^I^£|H, £&h £2^(354) m £2^( 
352)o^«E-i £§Efe 011X1 ¥^0| 6fX| a|(3O3)01l S oh£^ i^ia. 01 IfflgOII, dH £1(350)^ oh XI ^(303)Bf, SLU^ £2^(352)iK. ¥S £ 
2^(354)M ztM 3# ^P^^l- SIXIEJ-, 01 g ^A^ £2^1(352)^ £2^ SXK114)S ^£1 g§ 2^(210)^2] Sfj- ¥^(£ 20 

^) U ^PSB IC(122)CHIAH2J * SH2I-2J Si ¥M(£ 21 8£)i B|8f0i XiCf. 

CfMOII, All BHH^, FPC 5l»(150)afi| BX^¥E| ?§§ IC(122)2J gj^ « gn( 12 9b)WX| UHxl£Jfe dHfi(36O)0||A| £ 21011 LI-EI-LH 
^ bF2f SOK BAh^ £2^(362)01 ohX|^(303)3F ¥S £2 Q|(364) 011.21 o[0\ ^£?|§gil, SE» fg £2Q|(364) g &IA^ £2^.(362)^ 
^¥EH aSBfe 011X1 ¥^0| 6^X1^(303)011 §5f£^ l^^a. 01 MS Oil, bH<y(360)^ »X|QK303)a, BAhS £2^1(362)^, £2^(3 
64) M ^AHCH^ ^#^3S ^P^^h aXIK, 01 m BAI-S £2^(362)^ ESS 2JXK144)S >l£l FPC 5IB(1 50)^21 Si ¥^ ^ ?§§ IC(1 
22) Oil AH 2J gj^ * SH(129b)£f2J ¥^M DIS^ H^iaiZ 

CfMOII, Lll ^JKH^, FPC 3|EK150)j»2| &X^¥E1 ?§§ IC(124)2J gj^ ^ SH(129b)^X| bHXIS^ bH 2 (370) Oil AH te, £ 212] IS^ 
UEfLHfe dm aoi, BIAI-S £2^(372)01 6hX|Q|(303)^ ¥S £2^1(374)011 2JohOi ^£^1^3^, SE» ¥S £2^(374) e &[A^ £2^( 
372)o^¥E1 2S£lb 011X1 ¥^0| oFXI ^(303)011 §oh£^ S^SCf. 0| dJISOII, bH^(370)^ oHI°i(303)Hh BA^ £2^1(372)^, ¥S £ 
2^(374)S ^AHCH^ 5j§£[ 3S ^^^1- 3X1 Bh, 0| g &IA^ £2^(372)^ £2£ gJXKl44)M FPC ^l©(150)^2| mm ¥M ^ ^§ 
g IC( 124) Oil AH 2] oie^ ^ SH(129b)£f2| ¥^S niohOI g^^Oi 

£, £ 20 31 £ 21 Oil AH ^ , ?§§ IC(122, 124)21 St ¥^OIU FPC 3IB(150)2| SH" ¥^01IAHfe, 6^X1^(303)^, £2^1(314, 354, 36 
4, 374)2] 2#o^ £joj o^XIS}, 0 1 51011 CH2oK>|, CH i= 1# ^?^^ o^0|£ gCf. 

£&h, ^ ^AIOIIOII S^OIAH, ohX|Q|(303)a ^S^o^ ¥S £2.^(31 4, .354, 364,. 374)5K §^ §^0| OI.MS0IL « ^AIOIIOII ttf^ _ 

1 en i Sh iffsf sai v £M2j a a"^sfe 3of uf&'ffi bi'22j~ bii2i i ^'sritJf e &v " £ 2o<^r ueflh^s" ^Xi oifof cfe- Waxr- r 

00)011 &OUH, ?§§ IC2J 9<* e^2| ^2 ?5£, £ 5011 LhEffcH 012 «A|0||-2|.-.g^2J ^^1 SQF. ■ . :. / . . 



(»|^ H^AII^) 

beOII, £ 20011 UEFLH^ ^§ HHy(100)2| fl|^ H^Ail^:, ^o|, bH^ ^ H^Ail^Oil QjohOj £ 22S ItSohOj ^Se[CK ¥2, £ 

22(a)0|| L^EfLHfe ^0|, P|&(300)2| LHE3 23011, ITOLI- Sn 2 0 3 ^ XH^M ^fflE^ij §011 2|oH S^o^ 6^X1^(303') 

m tfg&Ch ^ll^oHAH, £ 22(b)0il UEHJ^ bh£f ^01, g £^ f=M ^g&S.^ ofe &IA^2| £2#(312')# r^BiEHJ §0|| 2|oH 
ehQ. £, 0| £2#(312')01l ^oHAH^, £ 112J ^§ §xl(90)2J ^^£F 0h^X|2J 51^ OISS 4= 

^l^oHAH, £ 22(c)«| UEWfe dh£h »0| t ohXI ^(303')01l £2#(312')°ig SS£l^3EHn| ^} Oilfj J\itm 0\Bo[0\ MB\^mQ. 

0| Oil U Oil 2|oH, SAI S^OIIAH^ &IA|- EH §1(31 2)0 1 1^32, SAI S« ^ CHI AH &[A^ £2^(352, 362, 372)01 

OI^IAH, ShX|°j(303')^ m^21 £2#(312 , )0||AHfe, ^Olo^l CH^Oi), ^Allo^fe, ohXI ot(303')MOE £2S(312') ^ 

oi onna^i ^i^es, *\mm oiin oigohs, £2#(3i2')°iM 2^^^^ o\mm 4= sap-. £, oiant^ ontj°»oiiAfe, oii^qi, g^ui^ 

21 <M- 54%, 2±tt 33%, 0.6%, UCHXIM §^ ofc ^i M 4^ SACK 

01 ^, £ 22(d)0|| LhEfLH^ »0| t ITO §2J £2S(314')M ^fflEHg SOU 2|oH g^&Ch HBIjI. £ 22(e)0|| UEJ-LH^ bh» aoi, ohX|Q|( 
303')^ £2#(314')g SSa^neHffl 3! OIIS ^l#^ 01§oHAH §A| Oil IH El y 51-01, 6FXiq-(303) ^ £2^(314)^^AH §^!&CF. 
0| Oil d^K AilZl°jM 2^(310)01 iaa^ll a a. £, SAI ^OIIAH^, ohX|S|(303')e ^X|q-(303)o^AH, £§[, £2#(314')M ¥S £2 
SK354, 364, 374)o.SA), Z,^ EHEHy e[CK 0| CHI Wt&, bH2(350, 360, 370)0| 1^3^11 @Cf. 

Oi^|AH, ¥S £2^(314, 354, 364, 374) §y ofXI^|(303)M SI Ah 3I«§i(312)0|Lh £2Qi(352, 362, 372)S^£ HHEHyS^, ¥@ £ 

2^ m a Ah IH§10|L^ &hA^ E2^2£¥9 a&a= Oil XI ¥^0| 6hX|B|(303)0|| S8^| (IH^OII, a Ah SH^OILI- &|A^ £2^0| £#£|fe 
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£, n OI^Oll HoHXIb XHEIfc, £ 15011 UOfcS 0IS2] 4JAI0II& OJSPHIOI^l, £ 2O0HAtS|-MfiOt(3O7) p UR8r^(308)« ^AH CHS SSohOI, 
SHS HH»s|(308)OII as xH£l§ *JA|BO. 01 OS. WIS ^ 3IB(300)», DhS^XIS MeW(208)0|| EHSI xHEIg tfAIS bH^ ^ 3IB(200)« 
££!£ gJXKl14)S 3§6I »^A|« Bi«m(1 1O)0|| 21 SH SB5H1, £B, £!£0|| D\7)[S #EHS oHAH SJS»|(1 10)21 ¥«0|| ^§(160)M 
3* HBO. n OS OIL ^°J££ 9831, SUS JW=? §X|XH(1 12)^ SISBO. ?§§ IC(122, 124) FPC ?|B(150)» ^§S2 

SMI, £ 1O0II UEfLHfc 41 A| Oil » DH5PWI2I ^3 sn^(ioo)oi so. 

£ 20011 OOUfe: « ^A| Oil Oil O^E, ^ B3 Ol^OiXI^ BA> ime(312) ( BAh« £8^(352. 362, 372)01 2^ ¥S £8^(314. 354 

, 364, 374)011 2]oHAH BSSI SOJXIIQ, SEB, 3^ #»SJ|£ie] 8WI*H» EBOJ- AhOIOil ^XISO. 0| CHSCHI, 

U^SS XHS Si 3^7 &2}88 0ISB £ 1121 61 A| 0|| 2} til JHohCH gfSSPI OH SOIL 0IM2] 3)|ES 3H3AH ^ §2| HE] 01 *j3llSO. 

SEB, £ 202J ^A|0||0]|AHhr, 6^1^(303)01 3^r tf»gntS£/H *31S0| 21MB, 3 Hi! Ely g§g £3^(314, 354, 364, 374) Hf S§ 
£|}| OW^OH, £ 1121 61 Al Oil 2} dlUlohOj HSAII^'^SoMI Efc US KO. 

flEB. £ 2021 AlAIOIIOIAIb. »»0|| CHoHAH£, SB ¥^ OlSIOIIb 3# S?| aHCOH. 2S ?Sfl £ 1121 *JA|0||2F tHJaSfOJ, W3I 

m 4= ao. £, srs saw □ohah^, £ 1121 aiaiohs^ ob^xio. 

W9 S«2| 6IAI016) 

01^011 ABB 2| ^ A| Oil CHI AH T 0HM^§2| Sijg Sx|§ Olfe MCH 6t99lXIB, e ™E|M ±T\, ^flS ^Xh§ OlgoFOI °»§ 

§ ?§oib ^El^ OHM^S ^3 SM0II£ 5|Sf 4= aO. 3&HAH OBOIL ^E|M r^XhOII 2]oHAH ™3S ?go[b ^3E2| eng 9M m ^ 
^Si ^§ofb 3^011 CHoK* 6JS5^|S BO. 

SE f g ^AIOIIOIIAH^, ^E|M ifc»2| U3ISAH 2B»S ^Xh21 TFD(Thin Filmed Diode : ^ O0|££)§ 0ISSI-3IS BO. SEB, «6IA| 
0|| Oil ttf§ °»3 &Xlfe, 2|^^j£^e, £ 1011 UOtH ^3 Sx|2f.S^6PI MSCHI, CM ^ I AH £ , LH¥^21 S^OIU UH^2| ^gm o\0\ 
fl8»3l£BO. 

£ 23^ S ^A| Oil Oil O^ EHy Oil oHoHAH R, G, B2| 2[ ^0|| CHgofe All 3H2| SAI £M2| HgJOII 2|oHAH ^P^£|^ 1S|-^ ^^2j §3 ^? 
51 £B, £ 24^ £ 230IIAH2J || - II ^ ^P^S UOUjH aO. £ 23011 Al, * ftlA|0||fi| ajS ffllMOII/rffc, SB ^ 3IB0II 

AH ^£(2100)01 S gJ-BB! X^»2S SSofOI ii^Ejbr BH, bHS ^ ^ I & CHI AH 31 0| El ^(31 00), ^ ^l^^oi ^ Y^B£S ^&o|- 

01 §^^IO. 

3d|H £B, ^A^(2100)Hf QIO|E|<y(3100)2J ^ JHxl- ¥^0|| PjgofOI, ^4=2] g#£J ^ S^(330)0| DHM^>. g^o^ dH^£l 

o] ao. oi g %m schi ah uh^E! ^ 2^(330)01 2|^tfd(32o)s ah s ?H2j qi 01 E{ a(3ioo)oii 5§2S s^soi ao. £, « ^Al 

Oil Oil aCHAH, ^Ah<M(2100)a ?§§ IC(122)0|| 2JoHAH, QI 0| Ei <y (31 00)^ ?§§ IC(124)0|| 2J oHAH, ?§9Q. 

S ^A|0||0||-aOiA|, TFD(320)^ bHS ^ 3|B(300)2| S^OII g^£|0^ ail, XII 1 TFD(320a) gJ Xj| 2 TFD(320b)M ^brO. £&, TFD(320)fc 
Si 3*^3-^ S i^fe 61-XI ^1(303)2] S3 4 h 0|| ^^EjCH a^l, B^ g^&J SOU 2J oHAH XII 1 ^^°|(31 1 6)Hf, Of XJI 1 §^0^(31 1 

6)2| 531 gf^ ^fSBSSMI aaa«3118)3|- f 0| 5S0II l^SJCH AH^ OIBS XII 2 ^^S|(3122, 3124)^ STfcO. 

7i|| 1 ^^a|(3122, 3124)^ 2¥ ^ BS ^A^ £SO|0|D1, XII 2 ^^(3122)£ ZLCH^ PI 0 1 E^ (31 00)2] E|2, BH, X|| 2 

S^S|(3124)^ 3^(330)S ^^ofe BA^ £2 ^(3320) £^ £|OiaO. 

TFD(320) S XII 1 TFD(320a)^ QI 0| E\ 41(31 00) ^^^¥E1 ^AH^^, X|| 2 3^^(31 22)/^2 OK31 1 8)/»l 1 3^^(3116)01 5\0\, 3^/ 

■ «BJ8i-/3^a-MiM '?3E» "ffls»x.JiiieoiV3-9»7aeriii8s s¥.- BB«.oii-i»a-«oj^a-oi — ■ - - •• ^•-v.^ - 

BB; XII 2TFD(320b)fc PI 0| 041(3100) «»2£¥H MH'AAias, X||;1 3^^(31 V6)/S 2 Qt-(31 18)/X|| 2 3^&l(31 24)0|--«E|-H t =flM- TFD(32 :■ ■ 
0a)2f^ BCH2| m&m SO. OOAH, TFD(320)^ ¥ ^H2J O0|^£ ±xm AH^ BCH & h B£^ ^i^ S^B ^ EH^h £J^I CH^ 

oil, smsi ^x» oigsfe 3^ dijasi-e. as-sasi bi^is ^^oi §¥ bbsoii a^aa^ii so, 

G||0|EH41(3100)2J ^¥2J BA^ £3^(31 20)a, X|| 2 3^(3122, 3124)51, sf^ 23(330)2] &A\g £2^(3320)^ SUB S &^§1 
EH El y B 510IO. OBfAH , g A| A| Oil Oil Aife, 0|M2| S|0| 2|¥^ £#£|XI &£^ ITO^ Ol^OjXI^ i=g £2^(3140, 3340)0|| 2JoHAH SOIX^ 
aO. BH, QI 01 El 41 (31 00)^ 6^X1 ^(303) o^¥EH ^AHCH^, 3^^1(3112), HH 0^(31 14), BAhS £.SOf(31 20), ¥S £SS«314b)oS £| 

oi ao. 

SEB. £ 230IIAH, X^B£^ S§ofh iiOII UB3| 41 m± £3(330)e ^ HS| ^A^4^(21 00)31- CUBoHQ aO. 01 ^Ah41( 

2100)^, £ 12011 uaa ^A| 0j| Oil a 01 AH 2] Si 33(210)^ DhB^HIS, ITO^ 0| = CHXI^ ^MEFOIH g^2| ¥S 230IO. 0| HHSOII, ^ 
-A^(2100)S SF^ £3(330)21 CDS £!3H^AH ^l^o^l SO. 

OOAH, 0\m ^ CHI CH^ofe fiAl £M2| g^g ^A^4!(2100)^ QI 0|EH 41(31 00)2j H>X[ ¥^0UH, 5HS ^A^41(2100)IIF »^ 23(330)2| 
»W AhOI CHI ^XIS 019(160)011 2Joh0l ^^£1^1 SO. 

s ^ai oil oil if§ ^§ im^g oi^hf aoi ^sjch a^i one oil aioi a a (3100)011 ziDi&t: qioieh s^oii aaiaoi, tfd(32o)^^ s #ehs 

3b 41^ Sgfi ^Af41 (21 00)011 E!5h8JB, ^A^41(2100) » oH& QI 0| E| 41(31 00)2] IQxh ¥^0|| CHiofb TFD(320)^^ S ^EH^ 

S ^EHS S TFD(320)OII S^S ^§ §^0||, 5H& 4!^ SB % oH& QIOIEH 2^2] XhOIOJI If^ SSPI- ^2jSO. 36f ^, ^Ah4l(2100 

> CHI til 4?^ S^i 2J^hShC^, TFD(320)S £H ^EH^ ^Oj£, g^0||AH2] 26f£j ^^j^ ^XISO. 

OI^IAH, g^Oil ^^£]fe S8(B0|| OOAH, ^§(160)2] bHB ^EB5t ^SfS^I ffHSOIL B»B(121)(£ 1 1 , £ 20 &3E)e lUfoib ^^£, 

^i}m, Mm s o]@ 3oich£, ^^s So^oii oo ^sfso. ooah, 4i^ aaoi ei^hsiae 10121 qioieh aaoii 2Johah, s^oiiah 

2| Soh2|. ^^^g fiAl £MDFO X||CH^£^M|, ^§°J ^1^ fiAIS ^ 4= a^l SO. 
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(HIS HSAII^) 

CfgOil, £ 230II UEHHte «A|0||0|| COB ^3 IH^BJ HIS HSAII*. *8|, bHE a» 2IB0II Dh^ofe TFT(320)£| 331 S-H^ All ^ CHI 
BO. £ 25, £ 26 ft £ 27£ 01 HIS HSAil^M UEHH3 81 Ch 

*fl. £ 25(a)0ll LfEHJfe bh» »0I, 3ie(300)2| UiB SHOII. Ta 2 0 5 U Si0 2 §i ^fflEIS SOU 2\o\\ Sl^of^U, ^IIIEISH §2S 3^ 
B BB(Ta)s*M a^»»£SMI, 8JX|O«303)a B«BCK 

3l^oUH, £ 25(b) Oil UEHJfc bh£f 1*01, 8UC|B«303)2| ^2 Oil HI 1 3^S(3112')g «OtBO. OI^IAH, HI 1 3^S(3112')£| Q| ¥»l£te T 
FD(320)°I g£0|| SjoHAH 2<aB 2*0 1 S§ ( 100~500nm S£0|Cf. SEB, HI 1 S^S(3112')£| S£^, Oil SOI. BB B»IU BB § 

^ili(TaW) gUJ- &g |[i B30ICK 

OPIAH, 731 1 3^S(3112')o^AH BB BMIS Oigofe S^Olfe, >:fflEii!S0IU 2 XI- S Oil £>]oH SSB 4= SEB, HI 1 3^? 

e(3ii2')^^Ai bbbss oigofe spoilt, ^^^oj bboh,.b^§!! si oil bmoiu, sai^ei. ai^ f oi^g, bb, ci^¥^m em 3S 

^^ISSOIIAH HI 6 ^ LHXI HI 8 ^Oil ^o\tz 

oi mj\ gi^s^, uh» aoi, g^&ioi bn^sm, 3 hiss. 011 an. 0.1 ~6g bn^sn^. seb. bb B3°s oi^ohxi 

b HI 1 3^«(3112')« 8£8PI ^JoHAH^, SB Ef^M OISB ^IHEiiiS0|l4, S^fflE-i^S, 3X> £J gxfg SOI OISSCL 

SEB, £ 25(c)0il UEIUfc bh£f 1*01, SES«(31 12'j«, SM&IS3BHIII 3|* SI Oil S 1\^m 0|go^O| HHEiyShH. Q|0| Eift!(3100)£| SohSOl 
g^a[(3112)3f, oH& 3^(311 2)°S¥9 ^X|(^&)£lfe HI 1 3^oK3116)§ 9SBP-. 

3l^ofiAH, £ 25(d)0il UEH4J{= bhfif 301, HI 1 3^(3116)°! fiSi ^SHOII 5J5HAH ^»»« aeW(31 18)g 8SBO. 0| HH, Ql 0| 
EH<y(3110)2j z\o\mO\ Elb 3^(3112)21 SS£ SA| Oil ft[sf£|3, DhS^MS. 83^(31 14)01 ii£&C|. aH^(3118)S| QJ- ^J)ilb: 3 g 
£0il 5J5HAH 2*01 £^£|H, B AIAI HI OIIAIb. OII^CH 10~35nm §£0|CJ. 

B ^AlOilOilAHfe, TFD(320p|- HI 1 TFD(320a)2f HI 2 TFD(320b)°l ¥ Ol^OiXPI OUCOII. o[L[9\ SAI £M0il CH»H B TFDS 0| 
§ofb blJUofS, 8 0^(3118)21 Offffllte :H2| 1512^ SOi&CL £, ^sfOil 0|g£Jbr SF^^Mb^)^, ^8| B§£|X| &X| 

E[, t on&cH, o.oi ~o.ie^%ej ^g^s oisb ^ 

CfMOII, £ 25(e)0il UEfUib Uf£f BOI, QIOI Ei fl(31 00)S| ^ a 0Q«31 14)011 £Jo«AH SOI^! 3^S[(31 1 2)^¥Ei ^X|@ 

3118) S »fl ¥^(3119)M, 3 ^IS^ £|b HI 1 S^^(3116)if BJWI HI^BQ. OI Oil 0}£f, HI 1 TFD(320a) ft HI 2 TFD (320b) Oil AH g§£l 
i= HI 1 ^^^(3116)01 Q|0|Eid(3100)3f g£|£|^| EE, ¥S(3119)°I HI>iOil CHoHAHfe, ^b_^p^ 0 |g£|b SSdl^ 

3 EH HI ft Oil 8 ^l#0| 0|g@CK 

^l^oHAi, 5E 26(f)0il UEfLHfe 30|, ^ &HI 5Efe ^^^^ ofc &fAf^£| 5E2#(3120')M ^EiEiU gOil °|3H. EE, 0| 

5ES#(3120')0|| □oHAHfe, £ 220II UEIU! MAI Oil (HI ^OiAH^j £S#(312')^ 31 OlStt ^ 

SEB, £ 26(g)0|| UEHJIte bh£F 301, £2#(3120')M 5M£|^3EHni P|A ft HIS D\^m OlSSJH-fflEiaSha, QIOI Ei ^ (31 00) Oil AH 2\ ^A> 
^ Ean«3120)j» f TFD(320)OilAH£| HI 2 ^^(3122, 3124)^, S^(330)0||AH fi| BAha £S'°[(3320)a SSBQ. 

TFD(320)°J HI 2 ^^(3122)^ BAI-S £3^(31 20)° ^¥Ei£| g^l ¥^0|Dj, HI 2 ^^^(3124)^ sF^ 2^(330)°J BAI-S £2^(3320) 
o^¥E|£| ¥^0|D. SEB, £2#(3120')M IHEifel B NOIL dH^0i|AH2J BAI-S £3^(352, 362, 372)(£ 13S^)£ gAIOil S«BQ. 

'■'■»B::aA|0||».aHM^.B-Ata-£aot.(31-2O).B£ 1 1 •S.O||.UaU!-.aA10||J0||, i 2tH ■/d^U fe A^7£S^312)SSjM,0ISaa' S ..-/-: ■ .-:.^.:AM>...a:.7. 

/£•, :0| SS| BApfl £as^.0||: CHoHAife bHdOl ^.gg-ICOI.U.FPC 5|« gOfl.a»ate-«««-m8>H,S'SS£*SH^ 
UEftS ^A|0||£J 3^£f 

QgOil, £ 27(h)0il UEH-Hfc b^ ^0|, ITO giF fSSf ^ £ae(3140')M ^ItiEiD gOII 2JoH g^BCL 3d|3, £ 27(i)0il UEF 
LH^ bhSJ- aoi, £a#(3140')e SS£l^3BHn| ft OilS ^l#e OlgohOi JHEIUStH, S i^e gif BA^ ESOK3120) ft HI 2 3 
^&H3122m BaSI S£M ¥S £a&U3140)e BP*. O^^hXI^ oHAH, BAI-S £ a ^(3320) ft HI 2 3^^(3124)^ &2o| ¥ 

a £ao«334o)« aaso. 

SEB, £a#(3140')M HH Ei y B tUiOII, bH£!0|| aHAISI ¥S EH0K354, 364, 374)B| ^2fO|| 01 oH AH £ , BAI-S £3^(352, 362, 372)M 

Basi g£^ ms&Q. 

SE, 3 01 ^ CHI UoHXI^ HIS H^HI^Oil □oHAH^, £ 15U£ 220il U&a a.A|0||S| Dh&^hXiP. ^, £ 1 1 Oil A12|' MS 0^(307), HH»0|- 

(308)# £:AHQi^ aaShH, SHS- UHE^ v (308)Oil EH S XH&IS 6IAIBP-. 3 Cf§, ^ 3IB(300)a; DJSPhXIS bH»at(208)OII XH^IS 
aAIB bH3 ^ 3IB(200)« £££ 8IXKl14)a ^^o| B^AIB BBffld 10)011 £|SH BBSHl. SEB, agOil 5WhS £> h EH^ ShOl, UBXH(HO) 
2J ^H^P ¥^0||.2H§(i60)e ^gJBP. OI Cfg, 6ta2S £IMBI, oH& ^H 1 ? ¥^M BXIM(112)S UBBO. 3d|3, ?§§ IC(122, 124) ft 
FPC 3IB(150)« ^^ote 5! Oil S|oH, £ 10011 UEj-td 9X1(90)3 DhS^XISI ^§ SHy(100)0| SO. 

Ol^a SOI B aA|0||0||Alfc, TFD(320)01IAHSJ HI 2 3^0^(3122, 3124)2K Q| OI Ei ft! (31 00) S BAhS £3^(3120)01 BAJS £3^(3320)^ 
g^SOil i^£|:i lUieOil, HIS S^Ail^^h 3 BS ZIBo^l SQ. SEB, QIOI Ei ft! (31 00)^ XiBS^OI BAI-4J £a^(3120)S SBoPI 

rasoii. 3 bHfti xi^oi ^a^ii so. 

£B, B 41 A| Oil Oil Hf^S,' HI 2 3^^(3122, 3124)0|U, BA^ £2^(3120, 3320)^, H*t, & &3 gOPfc 8HIB, bHftl(350, 360, 370)011 
AHHJ BAI-fl ESOK352. 362, 372)^ &0I, ITO gHJ ¥S £3^(3140, 3340)0il ^loHAH £l¥^ £#£l^ ^ S10| gHXPI ffHgOIl, ¥^-^£-1 
gOI ^X|£|3, 3 ^Hf, &x|£| ftl^J^e S^AI^ 4= 2i>il iCf. 
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£, « ^ A| Oil Oil H0UH2] TFD(320)fe, 3H-32J- m&m §¥(It) S3 Xil 1 TFD(320a)2|- XII 2TFD(320b)M MsL 

eiCH sfe 3Sj» as ?S0|XI&h QiU£0| 3 °ie iJ-Sh^il fi?£|X| 8*fe 51019, BX| » JH2J TFDS 01 g 5101 £ 

5ia seoiq. 

¥£H, S ^Al Oil Oil H0UH2) TFD(320)fe 2B»S ^¥IS giaiOIQ. 0| CEHSOiL e«E|M r^X^fe, ZnO(^SMB) dHSI^HQ, MSI(Metal 

Semi-Insulator) §i 0I8& BSI ^Xr SI OIL OIS ^Xl- ¥ ^HS aCH S!B §^ £fer 31 §^ 2&XH ±*I8 ^XSAH 

0\Sm 4=£ EB, Oie 2B»S ^Xr £1011, TFT(Thin Film Transistor) ±Xim Ul&o\0\ t OIS011 2J6H ^S6H1, EB OIM 4- » Oil SI dH£ 

2| <M¥ ££= 3¥01l, BAI- e^e^ £3#S Olgofc woj£ SQ. 

£ 23 £ 24011 HOUH, &|A r « £3^(3320) #011 O^EIfc PS £3^(3340) S &1A^ £3 a[(3320)MQ£ UJI SiaSH, 3 MS Oil, ¥S 
£3^(3340)2| 0||X| ¥^(34)^ £}A[g £2 01(3320)2] S^f^ SSHO) BO. 32-13 3 Oil XI ¥^(34)21 UBS, £ 24011 UQLfe bh2F 
&0| f 6hX|Q|(303)Oi| S^SICH HE}. 

& tfAIOIIOIIAIte, £ 24011 m^S. R£ Q-EHJfc bf3 HOI, BAhfl £3^(3320)01 &W HAI A|0|| » ?SBQ. £eh, s»J Q0|M(2 

5)S¥E|2| &m OJgSlOj ¥if HAIM tt ttH, £ 24011 SF#H QQLHfe d r 2t HOI, CHI XI ¥^(34)01 » ¥31- S«3^AH ^SohOj, ^ 
3(160)°^ ^£ofe »Q. 

£ 23011 UQUlfe b r 2f BOI, ¥S £3^(3340)21 Oil XI ¥^(34)£ Q^3(33)0|| °|oHAH ^£fc SH-fSI SjAtztfl S32J SAI £^ LHOII 
AH, A||S »»2| M^j Or^3(33) » 3hS »»£| 0^3(33)2] gf^S QQ 3d| Oh^SJOH HQ. QQAH, BAia £fiOK3320)a 

Dh^3(33) Al-01 Oil Hl*[ £xh £^ 3 ^|2| ¥5iei^f^ &21 Oil 2JoHAH, MS gJsf §J/£br ^xl*j°j 21^01 ^x*P3 

oH£, o r U2] SAI £S LH Oil AH 2i & ^A r S^2j S^Hf » ¥IU S^2| S^2J b|S0|! ^^o r X| &^C|. 3 dH^OII, ¥ AIAI Oil Oil 'dj s q 

, ^§ &X|2| SA| ^^01 &IA^2F AhOI CHI AH EshSl^r 3^0||£, HAI M^OI ^X|^ 4= 2iCK 



(ssoii-eaoii) 

£ 11 Oil UEfLHfe ^AlOllOllAHe, g§ 3^(210)21 bH<y(350)2| £§§, UBXK(11O)0|| £S^ HJK1 14)011 2|oHAH ^Sofb 3£S H 

XI El, ^SXH(110)2j S *r01l ^£S DF^@ Oil AH £§§ ££ofe ¥^^S 6fOi£ 

SE», £ 11011 UEtU! g§ 2^(210)^ A1I3&M S^(310)0IU, £ 230II UEftd ^A r ^(2100)iF Q|0|E|fl(3100)S AHS tfC|a|ei B3H0HM5I 
OH ^ Oil, 20 ^ ^IEK200)01I AH3SE 3^(310)^ ^^!3F3, SE» ^ ^l&(300) Oil 2^(210)S SaSCTUr, 33 ^ 5IB(2OO)0|| PI 
0|EH<y(3100)# m^o\H, SE» UH3 ^ PIB(300)OII ^Ah£(2100)S ^^!^ ^£ HQ. 

£el, 0|^2| ^SOilAH^ ^EH ^EiM 0|g6^ m^M SAIote ™% &XIS 0||A|oh3 iSI sMX|°}, ¥ BEAM 0\Bo[X\ m 

^ sAie ote s«g.saoii aioroi 4= ao. 

£el, 4^lel ^AIOIIOIIAH^, °-i|§2^ TN If 0|§5HX[o|, BTN(Bi-stable Twisted Nematic)^, ^Si ^ CHI££I^# £fe ^2[§ 
gOILK 3^Xf ^^g, 3 ¥1011, ^Xh2J g^E^ &^ ^^£S ^rA|^2| S4=0ll OI^^M £fe ^il^^)S ^§e[ ^XF dH^2J 

(^, ^^M)Oil SoHo^OI, ^XrM ^X^Sj- S^o^l UH^AI^J GH(?il^M e^l ^ 0|§o r 0^£ gQ. 

£eh. 3^ ^21D[ AlOife gXPI- ^ 21 & Oil □5^01 4=^1 H JI^^ bH^£J^ 3^ 2J AlOllfe e»§ ^jp^ ^ ^IBOll CHo^OI & 
§£S dH^^Q^ UH8(4, ^CHI£MS°] dH^)°J ^P^£S o^01£ S3, 3^ AlOifc 2«§ ^XPI- S= ^IBOll Pio^OI 4=® ^%^£S 

dH^S^r IhB, 3^ &J AIOII^ ^x^^ S= ^IBOll ZttotO\ ^™ ^^£S dH^@Q^ ^ 4=S ^ ^£X|L|01^ bH»°l ^ 



sag aAioii 7) 

£ 28^ ¥ ^S0|| Ef^ 2H§ §X|2| £ Otm ^A|0||2| ^fi¥M UQLH3 2iCK 04 3^1 0|J 0||A|ofe &^ DHM^I^ ^^2J &X| 

sLAH, £ 28011 QEHJIfc AhOI CHI ^X|6^ AHS CHaTofe 3^2J 3xf ¥^, m SA| £S ^1 ra^^o^ QQU13 HQ. 

£ 28 Oil AH, £S£| o^Oll ^42J 3^(11)01 Y^&^S dH^SOi X^a^S 2&£1£^ D^SOl HQ. £eh, £32] &| ^Oil ^^°J All 
3B1M 3^(10)01 X^^o^ bH S£J CH Y^s,^^ ^&£J£^ Or^SOH HQ. AII33M 3^(10)^ £3^£S/H2J APC^(18) ^4 CHI S 

^ A^go^o^ AH oj |TO^(19)M Sj#&^ SMi §/H£lCH HQ. ITOQ[(19)^ APC^(18)2] ^3 2¥1 S3 HQ. ITO^(19) e APC 

9|(18)0| ^JHo^XI Oil XI ¥^(34)^ ^BrA|?1 °-!|§2g ^£6fe » ¥^ ^£e+Q. 

£ 28011 U QUI 3^ =?^M a'fc ¥ AIA|0||2| «I9 S»2I 3^1^12! £ 20|| QQt« S«(1)» a^W, £ 280II UQLHfc g§ 3 

^(11) §y AII33M 3^(10) §^ £ 201IAH ¥S^ UQLHfe 3^ ^ ^ XH^^ ¥|X|0|| dHxISQ. 

g§ 3^(11)21- A1I321M 3^(10)21 JHX^ ¥^^ mQ2J BA| £§I ^£o^3, 0| o^Q2| SA| £M0|| □e6K>1 ^Bi ^Q(13)(£ 2^3&) Ul 
JIPH2J ^^#(13r, 13g, 13b)0| ohQ^! DhSSQ. £ 28 Oil AH ^, 5j^£J °R", ^^j2J n G n , 3d|3 ^<^2J ^j^§§ n B D ^ U 

QLH3 HQ. £ 282| 3¥2| mZi HE12] ™ UWM^ ^^QOIM UH810IXIB, VfiOII ChQAH 3 WS| dH^, OBSCH. ^Q dH^, £X^0|3 dH^ % 

m mmm ^£ hq. 

SA|2| SJ^ B¥I2! SAI £^^ £ 2 Oil AH M^j DF^B(33)0|| 2j oHAH ^BHM r 0|^ S^0|Q3 ^BQ. 0| 0^3(33)^ ¥ ^A|0j|2| 3?, 
£ 290II QQLH^ b^2r SOI, SjA^S §^2| SAI £^S ?«|S^| £13 H3, 3 HAI £^ LHOII APCQ«18)0| dHWSQ. £ 29 Oil AH ^, APC 
a«18)J» 0^3(33)2| mx\ 2W\&m UQLH3 H3, 3 «ft2| 0«a| fi^2| £A|^ a«T90l HQ. 

£ 29 Oil UQUfe b r £h ^0|, APC^(18)g SAI £^ LH2| ^¥2| g£^ ii£9Q. 0| S2f, SAI £M2] ^¥0|| 01^6^01 APC^(18) 

01 S3, ^ & &J-Ah S^(17)^ ^¥ ^l£K3)(£ 21,^)£^¥EH ^JA^ Si *}A[o\0\ 2} MM SAIM o^l S^£^AH J\^z}Q. 
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HA| £M g g- aj-AI- S«(17) 0|2|2| ^ APC^( 18)011 2]oflAH £CH£! a^ 0I2J2J S^, ^ IT0^|(19)2J CHI XI ¥^(34) Ml &&Sfe S« 

& ™ dfOI^AHS] 5g §X|(25)(£ 2&^)S¥Ei U£f oh¥ ^IS(2)0j| gJA>@ 9H ¥^A|5N ¥if HA|M oPI 9\& a*, m 9 ¥Hf 

^AH 3i^&o. 

B ^AIMIMIAHfe, 9 8 3 (17)3 9 ¥if S 2J (34)01 f HAI £MMI Pigote ?*!8Fte 141 }H2| ^, D^3(33)2| 

e ¥^3fc ui ^hhj a oo ejsa^^ apcbkis)2| h^oi <y§£joi ho. 

Ml a CH, £ 29011 Ai , HAI EM LH2I 3H2J S9 ¥^MI Hfer APC^(18)°i ^§ ^921 331 gg&o^MI, HAI E^ UI 2H2J H 

2*21011 CHohOj oH& £2| IJ&^¥E| aBS g 3K >j Q-Q-g 3?, oH& E# CEfO, & ¥Uf 821(34), 9 ^A|- 83(17), 9 ¥^ 83(34)2) £ 
AH CHS 2f 830I 21®ZW\ £13 

|f2jo[2 ( HAI £^2J 2| SMI eS6K)1, EES oH& Hj» -iifi Lg HAI £M LHMIAH 3 ¥011, oHS" L0| 9 83(17 

)j» 9 8 3(34)2J »»8 SCH HO. 

SE», B 61 AIM Ml A|^, HAI £^oj £g ma- °]§ofe 9 BAJ 83(17)j1K9 ¥2f 83(34) § 3 5XHMI CQ-fl aoPf >12| l^l HSE^. A 
PC0K18)2| §^0| £!§E|CH HO. ?S|S|2£fc, HAI £M 3 Ygfr»§ 2§ofb SMI 9 ViM 83(17)2] aoi LalHf, SH9 dfc 
9 ¥^ 8 3(34)2J a 01 La2(= La2'+ La2 n )^ IH2| HOI HO. 

0I6KDI- SOI, B 6IAIMIMIA|fe f 9 B*A|- 8 3(17):if 9 ¥Hf g«(34)0| »U2| HAI £^ LHMIAH oH£* HAI £M2l OO £!S8M|-£IOi 

H^H^, oH& HAI SMMIAH2J 9 8 3(17):0f 9 ¥Hf 8 3(34)2| S*! bISCHI CHS* 01, #2| SxhMl &i & ixPf ^Shfe Of 
SHSf SOI o[0\ &IM ^ MO. 

^, sm^i hai moil 9 & m a^^f 9 ¥nf a^e oas^i ¥^^^^, mi^ch, £ 30011 uouib ^^o. ^, 9 ¥nf 

a^(34)S HAI £M m Y^E^S 2&6fe ¥ UOtB a^^S Sfe e.^, &>Ah S^(17)M oH& 9 ¥^ a^(34) AF0IMI ¥|x| ohfe 
S ofe 3ti0|O. SE, ^ 30MIAH^, ^^l HAI S^SAH ^l^oHO^ ^ a^0| IL\&2-^ SEHW&J a^(29)^^AH UOUICHXj HO. 

^, a^(29)^ Pies uii^i s^(nm M\n&m s^(io)(£ 2^s)oi ch^oHo^ s g«o^ AH ^ ousei a^oich oet, g§ a 

^(11), APC^(18) §J AllZiei^ 2^(10)^ H^e.|^3£HniU MIS eHF PI^MI H| oH AH DH¥ ^ H3I HHSMI, Si 2 

^(11)^ AIIZIEjM S^(10)0| CHSofe a^e a^(29)0|e|I2 ^^|o^£ ¥^ohOH ^ 4= HO. 

OPIAH, gxIM Xlliof^ g§ 3 APC^(18)0| £ 2 H| 6f¥ P|&(2)^ t 0^B(33)Pf ^¥ PI5.K3)S Si[o[b SSMI 

«IBBO. 0| ^SMIAH^, ^ ^CH^I&J ?\x\ S>§! fofSAi; oH& 3I» ^|£|S Siofb 5101 ^^2j0IO. 01 OH, MIHCH. BIS-PI 

# 01^ eMI 2J5HAH a= 51 ©2| XS»MIA)2| ^CH^2J CH^^O^l ^o^, £ 30(b)MI UOUIb bh2f SOI, HAI SMSAH Pl^oH 

0^ S a^(29) m 9 ¥Hf 3^(34), ^O ¥^l^^^^ £ 300i | 0^01^2] 5f^°J 9 ¥^ a^(34)0| D^B(33)MI 2J5HAH SOI&Cf. 

OOAH, ^BH HAI SEMslAH Pl^oHO^ S a^(29) g 9 ¥Hf (34)01 HAI Ml 3? I CM & 4 gi^ll SO. ^, HAI £^0]| xfXIofe 9 ¥if a^(3 
4)2| 0^3(33)^ ^^61 UHxIS S¥, ^ £ 30(a) 2J blJUofOj ^^il SO. P|&2| ^|x| 013^01 S¥ 

Ml£, 9 a^(17)g Q^3(33)MI 2|oHAH gCHXIXI St^O. HAI £MMI xhXIote 9 a^(17)2J £ 30(a) Ml UOfcU 

S?2f O^XI StO. 0I2F ^0| £ 30MI UBfcH ¥^MIAHfe, 2»MI PI£lo^ f 9 ¥if a^(34)2J S^0| ^^ofe 9 BAI- 

a^d7)2i ^ohxi »3i nHSMi. hai2j g-ieoi &Ahs hai2j ^¥£f amshoi oie^i son sfe 3a a aoi, hai ^mi 2jsh 

AH g-IMMI &2}J\ m®oW\ SO. 

0IMI Pi.ohOj, ¥ ^AIMIMIAH^, 9 &IAh g^(17)if 9 ¥if a^(34)0| 6hU2J HA| £§§ ¥^6fe ^^2J ^ OO &l§of£s a OH H 

•"O: tfefW;^ ■^lff("S)(E*2S35)'jlf""8K¥ , "3rB(2)Si SOI^'ei mPK ^3i (a)MrOE>l^l^-^e[ 9\x\; :&'2\ flflS^EI S0t X&«' s 

Oi^y 3?, £ 31(b)MI UEfLlfe W».a0| f 9 ¥^ a^(34)2j flfla aoiSM aS(l7)S|. S2!£.^.6f}||.aa. ^, MAI Ml Ml 
2JohS, APC^!(18)Hf D^B(33)2J ^□^21 ^\X\D[ 015th S¥MI£, 9 ¥2f a^(34) 9 &1A|- a^(1 7) "S"6|i= &^2| S^&I0| 
i^^ofe HUT 4= 212, 3 lUSML ¥Hft! HAI^ &IA^ HA|2| A|-0| Ml AH HAI Ml ^OPf S^ofe ^X|^ ^ HO. 

SB, ¥ ^AIMIMIAH^, HAI £^2J m ^ CEf^ ojSofc 9 BAJ S^(17)Hf 9 ¥Hf a^(34) m & SMI O^ HOPI- >12J £J01 H 
O. 01 QH^MI, APC^(18)^ 0^B(33)2| ^□^oj 9\X\D[ 0\^bdm Hi Ml, 9 ^ a^(17)^ 9 ¥^ a^(34)0| ^ofc S^IS 01 ^ 
» 711 V 4* HO. OOAH, B AIAIMIMI ¥if§ HAI2F &AJ« HAI Ml H01 AH HAI M^MI »0Ph 51s SO ^^o| ^^11^ 4= 

HO. * 



(^S SXI3 MAI Ml 8) 

£ 32^ ¥ g^aMI '0}B ^§ 9XI2J 5E O^ ^A|MI2J ^S¥S OOLHH HO. 015IMI MIAIofc ^§ 9x|fe &^ DH^^I^ ^^|2J 9X| 
^AH, £ 32MI UEfLUb A^OIMI ^X\o[0\ AH^ CH^ofe 2^(11)^ 2^(10)21 HX[ ¥^ f ^ HAI £§ ¥^M S 

S^2S OOLHH HO. 

¥ ^AIMIMI HCH AHSE, ^Af^ £3°^^AH°J APCQ|(18)g El^ofe Ahgf gg|o^ AH oj (TO^(19)^ 3 APCB|(1 8)&OSE § 
^£13 H3, ITOe|(19)2j Ml XI ¥^(34)g APCR(18)2J ^ 2¥S S3 HO. ¥ ^A|MI2J MIX|¥(34)fe 0^3(33)2] Y^S= ¥^if S 
,^o^| 259£|fe ^!Ah2|g g«o^ A -| APCa|(18)2J a^MI ^^3CH HO. 

¥ ^AIMI2J 9xlS ¥Hfil HAI Ml AFSofc 3?, ITO^(19)2J MIXI¥(34)^ 9M ¥^A|^ ^£ofe ¥9 a^°^AH ^gehO. 

¥ 41 Al Ml Ml H0UHS, APC^(18)0| 0h>i3(33)MI 016^01 9\X\J\ 013!dO3 oH£, 3 «» 0^3^21 a^Ph Ml XI ¥^(34)2J ^ 01 
LH0I2, 3 APC^(18)¥ 0^3(33) Oil ^Ixl^^^ ^xl^ 2iO. I^OAH, APC^(18)MI ^lx| CH3^0| S¥MI£ 9 ^Af a 

«oj 9 ¥^ a^2J &™ AI-0I Oil AH e aOILHI 3^3, OOAH, &IAI- HAI A|£f ¥^ HAI A|2j AI-0IMIAH HAI M^MI e £9^^^ tt 

^Bfe ^0| giO. 
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B £!A|0||0||Aife, £ 29011 U&fcH 61 A| Oil 2} S£l . APC40 8)2| Ul¥ S^Oil » ^H^P(28)g i^ofll 21D. OlglHI 5h3, ^ HAI A|0|| 

C|^2| &m Oil 4- &Ch If£MH, ¥^ HAI A| Oil g-IS HAIM S|»Stt= S^OIIfe, Ol £H & 3H^(28)M D^Sfe SOI dH^oN^. 



(^S §r«2| AIAIOII 9) 

£ 33£ B ttaoi 2»§ SM2| EE *JA|0||2| UEHH3 21 Ch 0) PI Oil OHAIofe S"3 Sflfe Eh£ OHM^ 9±|2| ^3 9X1 

£/H. £ 33011 LfEfLHh ^3Eh: ™*JM AhOIOll SXIoK* AH^ CH96H= a^(11)j» AH3HM 3^(10)21 HX[ ^ HAI £M ¥^g S 
3*j^ LfEI-LH j! MO. 

B MAI Oil Oil &OiAH£, BAh« £S4SS/H2| APC4(18)M Hl^ofe #»«4£SA|2| IT04(19)S X 99 * Y 992| 9^0||Ai 3 AP 

C4(18)Sa£ ^ !££|0i 2i3, IT04(19)2| Oil XI ¥^(34)^ APC4(18)2| ^ S¥I £3 210. B ^A|0||2J OilX|¥(34)h: JPH 

2| HAI £^ l_HOil AH M^j 0^3(33)2] L4i ^ Oil AH APC4(18)2| 2I4 s Ei|J=£.| |^£g g££]Oi 2JO. 

B «A|0||2| SxIS HA|^ A r goH= 3^, IT04(19)2| 0||XI¥(34fe »g ¥^A|5*1 sqa2S ^£8fc & gajSS/H 

O. B AIAIOIIOI &OUH£, APC4(18)0| 0^3(33)011 CHSFOt flS^I- CH5&03 SH£, 3 fl« 0J2«2| Oil XI ¥^(34)2| 4 Xl4= 

OIUIOIB. 3 APC4(18)S 0^3(33)011 ^zl^^^ SxIXfe SfeCh HfBMH, APC4(18)0|| X»9 % Y»»2| 99°^ flxl OiSfer 

oi argfi s^oii£, a bai- 32*21 asia- a mil s^2i ssi afoichi ah e ^sfe womxi stsss, bai- sai Am ¥Hf sai Ai2j ai-oioii 

AH SAI S^Oil e BSKtt **«5fe us so. 



SM2I AIAIOII 10) 

£ 34 % £ 35fe B Oil DCf^ °»§ &«2| £ C[E 6IA|0||2| ^fi¥, 45| ofU2| HAI £M ¥^§ ^PiohCM UOLH3 2iO. Ol &X|2J 
SMI ^£^r, OII^CH £ 360II UEfUib b|£f 30|, gatt 4= AO. EE, OHBCH, R(^), G(^), B(iJ*!)2J 3H^0|| ^oHAH M ^ HA|g 6h 
b S^M «^ShS P 4^leh 6m°| HAI 31 3^2J ^^0|| Qigofe S^OIffl, OIM^J HAI All 3H £0|b 51 Oil 2JoH 8hU°| ®± 

J\ f^SCf. SEeh, HA| M oFb ^46^, ^Pleh olU^ HAI 3CH^ o[L[9\ s±±0\\ ^g^O. 

B ^AlOilOII Sxlb 5"E|^ 4:XF^AH 3 &H&S\ ^Xhei TFT(Thin Film Transistor)^ OISS ^&l^ OH^^i^ ^ °J ^ 

Al-gSi 5»§ &XIOIH, 3d|H ?§§ ice PIB &TOII Oil ^&ofc »A|o| cOG(Chip On Glass) ^§ SxlOIO. 

£ 3 6 0]| AH , §X|(401)b ^3 SH^(4O5)0|| ^P§B I C (404a, 404b) M ^Soh3, &xl^AH£J ^ ^0|M(25)S ¥^l^^ MS 

£JOi ™ dfO|M(25)^ ^Hf flh 1 3|B ^y(402a)^l 2J^0)| ¥^£IO. 

^§ EH^(405)^ ^l 1 J\B ^y(402a)Hf Xil 2 3IB ^(402b)S 3^2J ^^¥0||AH H£| ^MJH(403)0|| £JoHAH a»»2, SEeh, £ 34 

• Oil UEH-Hfe aO| f H\ 1 ^y(402a)Hf M 2 DIB ^bd(402b) A^0|£J = fl| a LH Oil ^§(456)M M^ja^^Mi |^9C[. 

£ 36 CHI AH , M 1 ^ie(402a)2| £mXH(403)Oil HjoHAH SBiM^Ofc Ui¥ S^Ollfe, £M g^°| S^OI m ^aT XX 9! 8 YYOli 

&ohah Dm^j^ mm^ i^sa. 5Eer, ai 2 3ie(402b)2i in (403)011 qjohah sa-iMhei m¥ s^oii^, ¥(M) ss^ s^ 

01 i^33, 3 S^OI M 1 5|B(402a) m± 3^ Oil 08901 bHxI^O. 

Xil 1 3IB(402a) tf2| 6m2| sf-^ HI 2 ^ I Eh (402b) ^£J HH^ S^OII °JoHAH AFOJOil ^X|& ¥^0| 6HI2J HAI E§1 ^^o|- 

3, Ol HAI £M°J ^40H^ ^MXH(403)0|| °JoHAH S£iW0lb LH¥ LH Oil AH £M DHM^i^ i^f2S bH^g^^AM HAI V^F 

^P^g IG(404a, 404b)b M^^l -HAI £§f §^oh3 ^^□S=r H-^ -AWI Oil^^Sj^&^A} -^JS- -H-SI-GI a*a-S«^fi!-3h»S-SM|-i SSj-Sfil - 
HH»*.HA|-EE D ma«BO. 0|.S!jao| dH^ Xil Oi Oil £JoH oH& llofb §0| ^^SlOi, HA| a : 9j.vU0|| SXh, ±X|; ■«£ »0.| 

hai&o, . ' v. . 

£ 34^ ^§ &x| (40 1)011 AH HAI 9« VS ^P^ofe ^4^°J HAI £M e ohU^ &9 SfCHWOI UOUi3 £ 35^ 3 HAI 

£ eo| ra^ zp^g UOLH3 2iCK EE, £ 34b EE 35011 AH °J &3 UOLH3 

£ 34011 AH, XII 1 D\m ^^(402a)^ ^£|. MaH^^I ^Oil £JoHAH Xil 1 ^IB(406a)S 0| XII 1 PIB(406a)°J H3 ^0|| 

^, ^^IS 1 ^X^AH ^l^ofe ™E|^ ^XF£A|S| TFT(407)^r S^£J3, 3TFT(407)5J ^Oil ^^1 a 0^1(408)01 i^EJDI, 3 ^3^(408 
)2| flOII 9\± 2^(409)01 S^£J3, fiEB. s\± S^(409)°l ^1 Oil tJHsW411a)0| g^@Cf. «H»a«41 1 a)Oife, M 1 D\B ^bd(402a)HF Xil 2 
1\m «bd(402b)*'a»S^I SOII, HHs^ xH£|^AH^ a& xHdl^h ^A|QO. Xil 1 5IB(406a)2| H^OIfe B»B(457a)0| 3^ ^Oil £]oHAH 

sarao. . 

m± s^(409)a «5i a a 4(408) aoii &A\a EaoKism, 3 ?ioii ^»saKi9)si ^# ^011 °johah g^gon ao. 

H JM« £S^(18)g, Oli^P, ^ &X|| EE^ ^^M^^ ofe t^S, Ojlgia, APC l^Oil BjoHAH i^^Q. EE eh, ^ ^sfg^(19)^, Oil 

acH.-iTooii °io\\M ggack ^s^(i9)s y-A^ EaBtowaoE s^e 3-oiixi ¥^(34)01 etAia ssa, v (i8)°i sj^ 

^oj 2i^o^ asacf. 0| Oil XI ¥(34)^, £ 35 Oil UOUife df£h ^0|, «}A^ £34(18)21 2J^£°J S«M Hf^ ^^£J0H ZLQ. 

£ 340i| 2iOi AH, XII 1 D\B ^bd (402a) Oil □^ote Xil 2 3 1 Eh ^^(402b)g S£|, MEH^^I ^Oil HioHAH S^^l XII 2 PIB(406b)« ^feCK Ol 
Xil 2 3lB(406b)2| * H^Oilfe, ^§ S^h^^ KB) ^Ei(412)^h I^Ej2, 3 ^ HH(412) AhOlM Oi|^£^ 0^3(415)51- 
i^SQ. EEeh, m& BE|(12) 91 D^3(415)2j ^lOil ¥S 2^(413)01 §^£J3, £B. 3 £=K413)°I Oil dH 94(41 1 b)0| §^@0. 
2^(413)^ ITOdndium Tin Oxide) SOii £|ol|AH ffl 2 3|»(406b)2| 53 2^ Oil B S^OIO. X|| 2 5|B(406b)2| H30J|^ BS§ 

(457b) 0| 34 §Oil °JoHAH §s[SCf. 

§Ei(412)fe R(^^), G(^^) ( B(^^)°J 3&*»9\ EEb C(AI&.^) ( M(OSIO^), Y(W^)°J 3^!^°J ^j^4S 8m°j ^^£§ oH 

AH S3 LH Oil AH OH^^I^ dH^o|-3, EEeh, 4 ^^40| ^§°| S3 HH^, Oil^CH, ^^dhOIH HH ^O dH^, £X^0|3 dH^^ 

dH^^ ^ 2iCK EE eh, 3^1^ ^H^H°i ^^4^ ^H^H^I HAI £^0|| □gohOj 6hU^, Ih^o^S, Xil 1 D\ ©(406a) ^ 
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21 m± 2^(409)21 dphoii 

QISofEs ggga. M^j 0^3(415)fe Ste 3^(409)01 Sfe S3 01I CH^oHAH tl&EIOI SICK 

*E 3401IAH, 391 1 DIB ««(402a)j«- HI 2 DIB «bd(402b) A[0\2\ q «| 01E B*IS| DIB HElOll BBS ? g#2| 01 AH (41 4)011 

2|oHAH X|40|- ^X|EJ3, 3 fll a LH0|| °»S(456)0| 

TFT(407fe HI 1 D|B(406a) tfOII DilOl^ 3^(416)3*. 0| aiOIS 3^(416)2] ^1 CHI AH HI 1 DIB(406a)2| 3«0l| DilOl^ §^Q|( 

417)a, 0| ^iOje ^2°[(417)M AhOI CHI ¥CH DIIOIM 3^(416)21 «q «»0|| B£ffl«(418)3K 3 B£»IS(418)2| B qoil 3 

i*(419)S Di*1AH ^ 3^(421)^, EE eh B£»IS(418)2| CfB ^ CHI g§«M S^(419)S IHxUH H£S E3I2J 3^(422)g 3H=CL 

E 35 Oil UEFUfe &0|. DUO|M 3^(416)^ DilOlM bH^ bH£(423)^S¥El 2^92 2iQ. EB, ^ 3^(421)^ ^ bH^ bHd(424) 
o^EI BSEim StlQ. y\0\m bH^ dH£(423)^ HI 1 DIB(406a)2| Dh^ g[g2S SSHOl HIS SSf2g S B3JS3 SHohDII q^OH S 
SSCf. EB, bH^ bH£±(424)£ DilOlM «HOK417)(E 34B£)B Ah 0 1 Oil ¥01 D1I0IS tfl£: bH^(423)Hf Sx^Eq HIS ^g2£ 3§ 
£loi Dhs s aqss SiOTI q^DH i^Cf. 

5|| 0| e W± dH«(423)S E 362] ?§§ IC(404a, 404b)2| B*0|| S^EIOI, OHSCH, ^AJB2SAI q«BO. BB, ^ dH3(424)^ =?■ 
§§ IC(404a, 404b)2J Cfeqoil SqSOl, 0113 CH, BSG^SA) q»BCK 

EE eh 3^(409)^, E 35011 UERIfe bh2f &0|, AHS Hmofe D1I0IS H|± bH^(423)if ^ bH^ bH^ (424) Oil 2]6K* ^Efe A^S 
g<* m TFT(407)0il CHBSfe ¥^§ HI 21 eh S«g SE^t SSSCL 

01DIAH, 3^(409)2| 2|^2£ ^ 19)21 2]^£§ HI- 21 AH ^SoUZ, 3 3q B»S(19)H| 0||X| ¥^(34)01 BAfS E3^(18) 

2J 2|^ES HS8Q. UHL AHS Ol^ofe 3^(409) MOfe 0^3(415)011 2|oHAH Oil?.|X|D| QH&0I, Oil XI ¥^(34)g 
3(415)2J LH^OIH ^A^ £S0«18)S| 2J^0il dHxISQ. £ 340ilAH, ^ ^0|M( 2 5)^¥E1 SOI #M9 3^0ife, 3 ^Oleh Oil XI ¥^(3 
4)m ¥HfSfOi ^§(456) Oil g^a. 

£ 352J ^ilOlM tH>^ dH£(423) » >ilO|M 3^(416)^, OUaCH, B§, BBT SOll 2J oHAH i^SCf. SEB, £ 342J >i|0|e aaoM417)S f 01121 □ 

, nsf Aiaa(siNx), ^» ^Eis(siox) eoii 2Johah i^sq. 

SEB, &l£*llg(418)£, Oil&CH, a-Si, Cf^S ^£15, CdSe ^Oil 2jottAH mg&Q. EEB, 2^(41 9)g, Oliaa. a-Si S0II 2JSHAH 

BO. EEB, 3^(421) ^ 3^!^ ^SI2J £ 35 °J ±± bH^ dHd(424) » EE 342J H£||2I 3^(422)^, OUSCH, El Els, M£|M@! t ^¥DI 
s ^011 2joHAH l^aa. 

£ 340il U El- Life aaoK408)S £ 352J ^|0|M bH^= bH^(423), ±± bH^ bH^l(424) » TFT(407)M S3 HI 1 5|B(406a) ^2| S^Oil 
^^£|0i CIB, ^Pl a^^(408)2J H£i|oj 3^(422) Oil Qi§6fe ¥MOlfe S(426)0| i^Eli 0| S(426)2| ?i xl Oil AH 

m± 2^(409)^ TFT(407)2| HSII&! S^(422)2| £S0| 0|¥CHX|3 2iCf. 

^ ^AlOIIOllAfe, If^ 3^(409)011 SIA^ £S^(18)M B£S«, SHS" sf^ 3^(409)011 EBB mm 6HS BAh« ESOHl 8)011 °J 

oH AH ^AUI^ 4- 01 CH, 32 Ah CHI §B£|^ S^Oife, &>A^ £3^(1 8)2J a 3 Oil D4=^h DIAIIB <^¥ ^/Eb 3||^¥§ ^^o|- 

^ ^A| 01121 Sx|(401)fe 0|^3f ^0| ^P^EIOl 217| CCH^Oil, 2|¥SS OlSohOI *}A\ SAIS 6fe S^Oife, E 34011 M UEfUi 
^ bh£f ^01, BS q, q HI 2 DIB ^bd(402b) ^ Oil AH Sxl(401)2| LH¥^ SOi B 2J¥#S 9ij§(456)S S^o^OI ^ 3^(409)2] «h 
."■'-At »>E 3 OK 1 8) 0|| » EBSra^M ESW ( 1'8)&S*BAf » 01-. HJ- AI «|-a (456)aM 3 O .--■ B B , *-'!%£J- 0 1 &(25)^ ¥ El 4 Af'EI W B«."0|.« ohOI - * 

. ¥BF SAIM ofe S.^OIfe, sl^H T01IAH UEILH^ bh»-»0.|, ^ e|0| e(25)S¥E).£|..»& HI .1 3IB(406a)-« m± 3^(409)2| £^ M»S 

"5[(19)2| OlIXI ^«('34)« ¥^5h01 2H§(456)o^ ge@Cf. ■ - - - • 

^§(456)^ ^Ah as piOIEl <M^Oi| 2)^ M 3^£lfe sf^ 3^(409)^ CH» 3^(413) AhO( Oil 2i^£fe 3^011 2|oHAH fiAl ElDfCf 3 
UH90I HIOiSQ. BAI- SA| A| §J ¥2f HA| A|2| Oi^ S^OilE, eij§(456)2j UHSOI HI0|£l2i# dlOife, 3 ^§(456)011 gB9 ^ UH8 HI 
01 3 oH§(4 56 )o{j ojoliAH SA| ElOfCf ^^E|3, 3011 CLf^ ^011 SXK ^Xh 4 h 0| SAI^Cf. 

01^ ^01, ^ ^AlOllOllAHfe, ^ 3^(409)2J ^2¥0il D^B 011X1 ¥^(34) Oil 2|oHAH & ¥HI S^M ^^oh3, 0| S ¥^ S^M Olgoh 
01 ¥^ SAIM ^BsttQ. 01 011X1 ¥^(34)S U\&%LD\ lIH^Oil, 3^(409)21 &}Ahg £3^(18)01 0^3(415)011 Pi o^OI ^cH^jo^ 
?ixl Oi^^M i^Am S¥0il£, 3 ^Xl CH^OI 01|X|¥(34)2| q 0ILH0I2, &}A^ E3^(18)0| 0^3(415)011 D^Xfe 
atO. 3 ^if, HI 1 DIB ^bci(402a)Hf HI 2 DIB ^^(402b)M 9»tt ttH2J 2xfU, 3 W2I Hl^ SxhOll D|2i^Oi sf^ 3^(409)0|| ^i 
XI CH2»0| tt»6fe g^OIIE, ¥2f HAiamf HAI AhOIOIIAH HAI M^Oll ^sfD^ »«8fe 51S ^Hl^" 4 



(3XPIDI2I ^JAIOII) 

Cf^Oil, ^§ SxIM 0|S»O| ^P^EI^ 3XhD|DIS ^AlOilM mO\ iSBCI. 

E 37^ H ^SOIl CCFB 3XfDP|2J gJ ^A|0||2J Sb^S2| Iti^y S^EHM UEKH3 2iCf. 01 D I Oil UEJ-LHfe Iti^y SSEK1 100)fe 3|ME( 
1102)» ?blB BHI¥(1104)a, ^§ HAI ^^(1106)^^ ¥^EJCH WQ. 0| ^§ HAI ^^(1106)^, OUSCH, E 1 1 Oil UEfUi e«S 9X1(90) 
S OlSohOI 4- 2iCI. 

014^21 ^£0il 2|oH, ¥ ^A|01|2| g^Ei(1 100)OilAH^, 2|^0| 2122 ^A^^SAH, 21^01 li^olS ^ BFOISB §^A|5fe 51011 2JoH ¥Hf 
HAIS 2iXI^ 4 s 2!Dif E1CH EB, ^ &IAF°|2] 21^011 ^Ixlofe ¥@B ^i^°J Oil XI ¥^# & ¥Hf S^^^AH 0|g 

ohE^ SiDI CEHSOil, A^IOilAH HAI M^2J &mm ^Mo\0\ 9\m^0\ <&t: HAI H ^ ^ 
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s 38^ s ^goii oe axppisi q§ ^Aioiiei aspia uehhh ho. otnioii uouu= #ch 2^310200)^ ^2j ssf ^^(120 

2) 2J0U, 4=S : ?(1204), £SKi(1206)» »1 ^3 HAI ^(1208)M 3fteO. 0| ^§ HAI ««(1208)&, OJI^CH, £ 11011 UEftf <™S 9x1(9 
0)« OlgohOl ?Slf 4* HO. 01 #CH a§PI(1200)OilAHE, ^MS SA|2f e aa HAI AhOI Oil AH HAI MH2J ^ HI oh 01 ^iSFiJOl &*=r 

HAIS tt 4* HO. 

e 39^ s waoii n*e axppisi £E cf§ ^Aioiiej qxih ah ^oii^oiia. ™s 9x1s h^ch^ah 01 gs^ uehjpi ho. a§2i 

3H3ilOb niAhfllSI #90j| ojoHAj ill S»8*te Ql blSKM, CIXIB AH 3HMBKl300)te fflAhfllSI CCD(Charge Coupled Device) B 

at ^ #9 r^xi-oii °ion aa ebsioi #9 aasns 3301a. 

PXIB AH 3 m\ £1(1300) Oil nO\M9\ ^liOl^d 302)34 dHPJOife, HAI 303)01 0^132, CCD01I 2|B #9 £JsO|| e^ohQI, HAI oh 

te ¥9^M £|01 HO. 01 ffHSOll, °»9 HAI ^y(1303)^ HIA^IM 5A|6[b ^ojCH^AH 3lsBO. ™9 HAI ^^1(1303)^, OliaCH, £ 1 1 Oil 

uoy ^§ s»oo)« oisskm ^ ho. 

9||0|A(1302)2j 29 ^(EPJOilAH^ 012 *)0fc, »AT 2! AO CCD SSff 4S ^bd(1304)0| OtaSOl HO. «3XP* ^9 HAI 

i303)oii hais u\A\m 9« mziow me\ mm^3oe)m ^2, n Mmo\\M°\ ccd2| #9 uieki 308)21 oiieaoii 3^£jcn :h 

5 1 Oil XHS90. EB, 01 OXIS AH ^ Oil 0(1300) Oil AH fe, 3il 0|A(1302)2] ^PjOil, bIPfi <!il^ BXKl312)£h CilOlEi e^§2j £J#<* 
BXKl314pt DfBaO) HO. ESOII UEHJIfc t»2f BOI.'blPS £iS B»(1312)0|lfc U£||bia £L| El (1 430)31- , EB, CiiOiEi 

§£!g2| EIS^ BXKl314)0il^ EiA^ t^Ei( 1440)3* 2*2* HfiOil OOAH §^Cf. EB, 3I5K1308)2| D||££|0|| XH9S #9 
A92| A^Oil 2|oHAH, Siaibia a L| E|(1 430) U, E|A^ B$*E|(1440)S #^£| = ^9£M goiHO. 

se 40^ ts waon afe axppisi ee oe ^Aioiiej ai^iis axppia u-ei-lh ^i ho. oi^ioii UEmifc ai^i^ axppid5oo)b 

AI3I *fll (1504) Oil XIXIS HAI¥^AH2| ^§ HAI S!sl(1 502)S .»ol f 0| HAI ^^(1502)^, Ojl^Qi, £ 1 1 Oil LhOHl ^§ &X| (90)# 0| 
SoFOl 4- HO. ^§ HAI °bd(1502)^ A|3|| ^xll(1504)2J l_H¥0il O^eh XHI CH a|^(1506)0il 2|oHAi XJ|Oi£]Oi, A|^, b^W §i §S 

m.M HAIehO. 

EE, SXPPIOilAHfe, OI^OilAH «a& Si Ay BffEIU. #□ S»7|U, QXIH 9HHIBm, AITIIS SXPPI 3 2J0i|£, ^£ilb|S 
OILK ^Hf21CH§ EE^ HLIEH ^!A|g d|02 EilOlH BI3HU, Xim & h S S«U. SS7IU, SX^^OILK SX^I^PILf, ^-IHH^AilAHLK 9I3 

^■aioiflom, »«■ awm, pos b^oilk ehxi hh^s ?uib ^pi §i§^ ho. m\n t o\m°} axppisi hai^^ah, e 
oil o^ sxis 4= h^ 31^ eeoio. 



^^2i mjaf 

oi^oiiah msb bha aoi, e ^soii ^§ s-xim rnsn- mow 2,^21 sxpi- ^^6^ s^oiia, «^ni- ^A^oiiAi n- ^nf s^nf 

a BAJ AhOIOII 9^ b|M2J ^^Sfe 3§ 2!»l» 4- HH2, 3011 OO, ^§ 9X1 Oil Al HAI »&|0I ^sf£Jfe S^OilEE HAI M^Oil 

SxPI- ^^ofc 51^ ^XIH" ^ HO. 

(57) ^^?2i mm 

m 1 7iea ai 2 7ib awioii ^§1 bHxiofoi oi^cnxib ^§ saoii houh, 

hi 1 7ibp|i .s«a^Aj;_a Ea^a.,.^.., 
oti& sa-Qi ^oii eeb oiixi ¥^oi £Pi hi r^iBoira^afc 

^7| HI 1 PIEh£J 2|^o^¥Ei 4 h ^l 0 -^§i s^oHAH if SAfofb AS 

m ^H= ofc sa. 



s^ir 2. 

HI 1 HI 2 7|ffi- AhOI CHI BHMShOI OI^CHXI^ §x|0il HOi AH, 

^^i hi 1 7 1 e oil ohaa am ota. 

SHS 8HR ^Oil fifAta 

5H& SiA^ ESS| AhQj, £EB Oil XI ¥^0| ^3| ofXI^Oil ¥S h ^2| A^M^Hf, 

HI 1 3MB2J 2J^o^¥Ei if o HAH tl SAhote AS 4>B 

M 5ie ^S^^ ote 9x1. 



3. 

HI 1 a^Oil HOI AH, 

^^1 HI 1 Pieoil S^£i^ 9^1 Oil XI Vt^-m ^2|-2»§ SAIOII HCHAHHJ B ^2] HAI £M LH Oil AH 2| ?^6^ 3ie 

^ses ote ^§ sa. 
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S^S 4. 

XII 2 SOII SIOUH, 

S3| 31 XI sf Oil S^£|fe S3>l CHI XI VMS B.^3f &}Ah &*|S| «j§ SAICHI &CHAH°I S 3H°I HA| Eg LH0)|AH°| S¥5»¥M ^Solfe SIS ~ 
S2S olfc 2!J§ SXI. 



HI 2 SOII SiCHAH, 

S3I SUI afS 4tSSS Sgolb 3!s fS2S Sfe 3»§ Sxl. 



S?S6. 

SI 1 S SEfe a 2 SOII SiCHAH, 

4PI e-UIS ESatS) SSOII §*! B.WA|9|fc 2HISg 3i ^§2£ 6fe ssjg 



St** 7. 

HI 1 S £Efe HI 2 -SOU 

S3I aiAia Eaa| a! #51 a-Sge*S SPl.siSOII agm 2J:>I6|0| 9) S HI 1 S^g ^Solfc 3SS ^S2£ Sfe 'a|g s*l. 



S^PS8. 

HI 7 SOU &CHAH, 

SPI HI 1 a^OB CHS5I0I S3I HI 2 3IB SOU HI 2 S3M HI 1 a^lft S3I HI 2 a=J°J H» S3 Oil CHSShd DISS *WS-8 

5*fc 51 S fS5S Sfe 9i|§ SXI. 



S?8 9. 

HI 7 SOU &OIAH, 

S3I HI 1 a^S Ef± OHM^ S*!£| °»§ SxIS ?S6IM ^ey 0 |H US S^2J 3JS ^S2S Slfe etj§ *fx|. 



§¥S 10. 

HI 7 SOU 810IAI. 

S?l HI 1 a^S eiJEIM OHS^ -9>j§ .Ml^Solt: ES SSS^S! ' 51S f§2£. olfe^SLStl:, 



S98 11. 

HI 7 SOII XiCHAH, ■ 

S3>l HI 1 H^OII CHSSIOI SKI HI 2 3|B SOII 1SS HI 2 a^2f, S3| HI 1 fi^OII 32Elh bHaai, SUI HI 2 a^«l S323fe: bHa§ 3>H 

, s^i hi i ®mn s^i hi 2 a^°i jnxi §^°i asoii sishai sai g«oi tsaa, s?i hi 1 a^oii siEifc bHa % s:>i hi 2 a^oii a 
sat Mas s:>i hai g.ejsi 21^ on sxhshm. s^i bHasi ^che sh^s aasoii sishah ssga, eui& Easts sssui sffe 

SXl. 



12. 

HI 1 S 5Ei= HI 2 SOII SiOiAH, 

S3I BIAIS ESB|8 S BHI(mS8) SEfc SS SSofc S^2J 21 S ^S25 ofe e«§ g-*|. 



S^PS 13. 

HI 1 S SEte HI 2 SOII S10UH, 

SKI aSISatS ITO(lndium Tin Oxide)£l 31 S o|i= 3J§ 



ti¥S 14. 
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HI 1 »«| $10\M, 

tt?\ HI 1 3IB0II U^rSbr 401 Oil X| oH& 011X1 ¥^0| ^ofe » HAI £M 10-70%, UtttS|8K7||b 30~50%2i 31 

M f§2^ ofc S«. 

is. 

HI 2 »«| HOI/H. 

&DI ohXIQIOil S^b.^OI CHI XI ¥^5| oH& 0|| XI ^0| ^ofe B JH°I HAI £^ 10-70%, HHWoMlfe 30~-50%°i S# 

6fe °»§ »X|. 

16. 

XII 1 HI 2 D\B AhOIOll ^1 UHXIStOI Ol^OiXIbr Sfl2| HIS 99 Oil &0UH, 

6*31 HI 1 &0U SUhS £SO« i^£ofe SSJ*, 

oil xi ^moi hi 1 ^iboii a^s* m&&s\ 3^ ^m^i ewa se^i &o\\ sas^ 39:01, 

SAhofe Sg &D\ HI 1 3I»S| SU^OU Omol^ 5il S*te 5I ofc ™§! SX|£J HIS »B. 

17. 

HI 1 HI 2 Pie AhOI Oil ™§l bH x| o|-0i Ol^OiXIfe ™g Sxl°l HIS Oil 

6T3I HI 1 3ie &0\\ o[X\Q\m m&olt: 39jDK 
5H& 8H|Q|- &0II BAl« £S°HI S«»fe 39 j», 

oil xi ¥^oi a^i ohxi^oii s^oFs^ m&&2\ 3^? &mm^m m\ bais s^^i aoii s^ofe 39m, 

JA[6[b 5g ^£[1 HI 1 3I&2| 2|^0|| CUBofc g§ 
M £fe 51 fS25 ote 2M§ gXISI HIS »H. 

18. 

1 Eb 20il 9X|« »fc Si *go£ ofc exppi. 

SEEN 
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